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oe Greater Production For You 


Here's a few expressions from a number of TORCH- 
WELD users. Every TORCHWELD user is a 
TORCHWELD BOOSTER. 





- : We save every day from twenty-five to sixty per cent 
“sp on our gas bills.”’ 

/ Quite some item. Their former apparatus was con- 
sidered one of the best. 


Seite. / “Our TORCHWELD outfit paid for itself in 
“a / four days.”’ 


Can you beat that for easy money? 


‘On one single item we previously scrapped, we saved 


5 ee | $400.00 per month with your outfit.” 


That's saving money and increasing production the 


TORCHWELD way. 


Just see how our customers argue 
for us. When you commence 
using TORCHWELD 
you ll feel like doing 

the same. 














The 
**TORCHWELD” 
Style 1OMC Cutter 


Start 


Your 
low : . It's not an expense. Just a small invest- 
nvestigation 


Every Casting You Save Means 








N | ment paying big dividends right from the SS ~ y 
INOW. | start. a W/ 
le 
Find | T h * 
Ou _ Torchweld Equipment Co. 
Vhat | 
TORCHWELD || Fulton and Carpenter Streets CHICAGO 
ppaRATUS | er ae 
Will Do Cleveland Detroit Memphis 





F or You. | Louisville St. Louis 


Minneapolis Milwaukee New York 
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ELDERS use Oxweld Apparatus to make 
sure of satisfactory results.... They know 
that Oxweld Apparatus represents— 


Tested Materials 
Careful Workmanship 
Painstaking Inspection 
Scientific Control in Manufacture 


— all of which means that the full measure of 
the operator's skill becomes effective. 


OXWELD ACETYLENE COMPANY 


Newark, N, J. CHICAGO Los ANGELES 
World's Largest Maker of Equipment for 
Welding and Cutting Metals 
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Pat. Applied For 


Histed’s Novelty Goggle 


FOR WELDERS 








Histed Goggle is attached to the welder’s 
by means of clips clamping to the visor of 
Lenses are raised or lowered to position, 
1eld in place by means of springs. Lenses 
ge clear of face, thus avoiding face burns. 
ventilation is assured—no moisture on 
Lenses are 2 in. diameter, giving ample 
protection. No elastic bands or ear hooks— 
rouble to raise goggles to inspect work—no 
| to remove gloves. 


For information address 


J. E. HISTED en: 


110 East Franklin St. Richmond, Va. 




















brazing axles into differential 
housing. 


Broken machine parts, which are ma- 
chined to fit exactly, get out of alignment 
when welded and are often rendered worth- 
less. 


By brazing with the Hauck Burner such 
parts can be quickly restored to their origi- 
nal strength. In fact, the castings are strong- 
er at the break than originally as the spelter 
increases the tensile strength of the metal. 


Let us send you our booklet, “(How and 
Why to Weld and Braze.”’ 


HAUCK MANUFACTURING CO. 


101 Eleventh St., 




















Quality—The Best 
Prices—Right 
Delivery—From Stock 


BIERMAN-EVERETT 
WELDING SUPPLIES 


ave been developed with the 
crowth of the Welding Process, 
aving been on the market since 
welding was in its infancy, and the 
onstantly increasing demand for 
hese supplies is the best testimo- 


nial that can be offered. 
PRICES CHEERFULLY QUOTED 


Rods Wires 
BIERMAN-EVERETT FOUNDRY CO. 


IRVINGTON, N. J. 


Fluxes 











K-G 
SERVICE 


1 Apparatus substantially built of the best materials 
made. Gas and oxygen mixing and consumption 
guaranteed to be in correct proportions to pro- 
duce the correct flame and economy. 


2 All accessories ‘and’supplies of the best qualitv. 


3 The most completely equipped welding shop in 

New York City and capable of handling the lar- 
gest castings or any quantity of manufacturers 
work—men and apparatus supplied for outside 
work. 


4A large stock of acetylene and Oxygen always 
on hand to supply our trade at the lowest mar- 
ket prices. 


5 Everything needed for oxy-acetylene work we 
supply. 


K-G Welding & Cutting Co. 


Incorporated 
556 West 34th St., New York City 





Brooklyn, N. Y. 

















of the United States. 





Buyers’ Index 


Readers of Ohe Welding Ongineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Gh e advertising section includes the principal manufacturer's 





ACETYLENE (Compressed in Cylinders) 
Commercial Acetylene Welding Co. 
tee har 5 aaa Co, 


ACETYL. ENE c ¥ 1. INDERS 

Weldit Acetylene C 
ACETYLENE GE NEKATORS 

Air Reduction Sales Co. 

Bermo Supply Co. 

Davis-Bournonville Co 

Oxweld Acetylene Co. 
Smith's Inventions, Ine 

Superior Oxy-Acetylene Machine Co 

United States Welding Co. 
ALUMINUM FILLER RODS 

Air Reduction Sales Co. 

Bermo Supply Co. 

Burdett Oxygen Co. 

Davis-Bournonville Co 

The Imperial Brass Mfg. Co. 

Hauck Mfg. Co 

Oxweld Acetylene Co. 

Superior Guy- Acctylene Mach. Co 

sutton-djart mn ¢ 

Torchweld Equip ment Co. 

United States Welding Co 

Universal Oxygen Co. 
ALUMINUM FLUX 

Air Reduction Sales Co. 

Bermo Supply Co 

Burdett Oxygen Co 

Chicago Welding Compound Co. 

Cortland Welding Compound Co. 

Davis-Bournonville Co 

The Imperial Brass Mfg. Co 

Hauck Mfg. Co 

L.. Lawrence & Co. 

Morey Flux & Chemica! Co. 

Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co 

Sutton-Garten Co 

Torchweld Equipment Co. 

United States Welding Co 

Universal Oxygen Co. 
ALUMINUM SOLDER 

Air Reduction Sales Co. 

Burdett Oxygen Co. 
ANNEALING FURNACES 

Buffalo Dental Mfg. Co 

Universal Oxygen Co 
APRONS (Asbestos) 

Chicago Eve Shield Co 
AMME TERS 

National Gauge & Eqpt. Co 
ASBESTOS GL OVES 

Air Reduction Sales Co 

Burdett Oxygen Co 

Chicago Eye Shield Co 

EF H. Wheeler Mfg. ¢ 
ASBESTOS SHEET PAPER 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Davis-Bournonville Co 

Oxweld Acetylene Co 

Superior Oxy-Acetylene Machine Co 

United States Welding Co 

Universal Oxygen Co 

F. Ho Wheeler Mfg. ¢c 
BLOW TORCHES (Acetylene) 

Air Reduction Sales Co. 

The Bastian-Blessing Co 

Bermo Supply Co 

Burdett Oxygen Co. 

Buffalo Dental Mfg. “o 

Federal BRrass Works 

_——— Mfg. Co 

s ith s Inventions, Ine 

Sut n-(.arten ¢ 

The. Alexander Milburn Co 

Torchweld Equipment Co 
BOOKS (Relating to Welding) 

The Welding Engineer 

P. F. Wills 
BRASS AND BRONZE FLUE 

Air Reduction Sales Co. 

Burdett Oxygen Co 

Cortiand Welding Compound Co. 

Hauck Mfg. Co 

Rermo Supply Co 

Davis-Bournonvilie Co 

The Imperial Brass Mfc. Co 

United States Welding Co. 

Oxweld Acetylene Ca. 

@uperior Oxv-Acetylene Machine Co 

Sutton-Garten Co 

Torchweld Equipment Ce 

Universal Oxveen no 
BRASS SPELTER WERE 


Air Reduction Sale 
Rurdett Oxveen C 
Universal Oxveen Co 


Torchweld a nt Co 
Sutton-Garten 
BKAZING OU FITS 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co. 
BRONZE FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Hauck Mfg. Co 
Bermo Supply Co. 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co 
Sutton-Garten Co 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
CARBIDE (Calcium) 
Canada Carbide Sales Co. 
Union Carbide Sales Co. 
CARBON (Blocks, Paste, Ete.) 
National Carbon Co. 
CARBON REMOVING TORCHES 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Bermo Supply Co. 
Davis- oe —. 
Federal Brass We 
Henderson- Willis Ww elding & Cutting Co 
International Oxygen Co 
The Imperial Brass Mfg. Co 
Sutton-Garten Co 
Messer Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc 
Superior Oxy-Acetylene Mach. Co. 
Torchweld Equipment Co. 
Universal Oxygen Co 
CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
BRermo Supply Co 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co 
Cortland Welding Compound Co. 
Davis-Bourronville Co 
Hauck Mfg. Co 
International Oxygen Co 
The Imperial Brass Mfg. Ce 
Sutton-Garten Co 
Oxweld Acetylene Co 
Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co 
United States Welding Co 
Universal Oxygen Co 
ELECTRIC ARC WELDING OUTFITS 
The Arewell Corp 
Electric Are Welding & Cutting Co 
General Electric Co 
Gibb Instrument Co 
Westinghouse Elec & Mfg. Co 
W on Welder Metals Cor 
ELECTROLYTIC CELLS 
Burdett Oxygen Co 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxvgen Co 
ELECTROLYTIC OXYGEN AND HYDROGEN 
GENERATING EQUIPMENT 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co 
Universal Oxygen Co. 
FILLER RODS (Aluminum) 
Air Reduction Sales Co. 
Rierman-Everett Fdy. Co 
Burdett Oxygen Co. 
Hauck Mfg. Co 
Sutton-Garten Co 
International Oxygen Co 
Torchweld Equipment Co. 
United States Welding Co 
FILLER RODS (Swedish Iron) 
Air Reduction Sales Co 
Apex Steel Corporation 
Bierman-Everett Fdy. Co. 
Rurdett Oxygen Co. 
Bermo Supply Co 
Davi!s-Bournonville Co 
Federal Tool & Al Steel Corp 
Hauck Mfg. Co 
Sutton-Giarte 
The Sonmevted bense Mfg. Co 
Oxweld Acetylene Co 
Superior Oxy-Acetylene Machine Co 







Steel Sales Corp 

Universal Oxygen Co 
FILLER RODS (Tobin Brease) 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Bermo Supply Co 

Bierman-Everett Fdy. Co 

Davis-Bournonville Co 
International Oxygen Co 

The Imperial Brass Mfg. Co 
Sutton-Garten Co 

Oxweld Acetylene Co 

Superior Oxy-Acetylene Machi! 

Steel Sales Corp. 

Torchweld Equipment Co 
United States Welding Co 

Universal Oxygen Co. 
FILLER RODS (Vanadium Steel 

Air Reduction Sales Co. 

Apex Steel Corporation 

Bermo Supply Co. 

Burdett Oxygen Co. 

Bierman-Everett Fdy. Co 

Davis-Bournonville Co 

Hauck Mfg. Co. 
International Oxygen Co 

The Imperial Brass Mfg. Co 

Oxweld Acetylene Co 

Sutton-Garten Co 

Steel Sales Corp. 

Torchweld Equipment Co 

Superior Oxy-Acetylene Mach 

United States Welding Co 

Universal Oxygen Co. 
FIREPROOF PLASTIC 

Bermo Supply Co 
FLUE WELDERS (Electric) 
FURNACES (Annealing) 

Buffalo Lp agar — Co. 

Hauck -y 

Universal en Co. 
GASOLINE PREHEATING FURNACES 

Buffalo Dental Mfg. Co 

Hauck Mfg. Co. 

Superior Oxy-Acetylene Mac! 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superlor Oxy-Acetylene Mach 

Universal Oxygen Co. 

iAS FLOW INDICATORS 


Hanau Engineering (¢ 
GAUGES 
ey Gauge & Equiy 
S. Gauge Co 
GENERATORS (Oxygen or Hydroget 


Rurdett Oxygen Co 
Electrolytic Oxy-Hydr 
International Oxygen C 
Universal Oxygen Co 

GLOVES (Welders Asbestos) 
Burdett Oxygen Co. 
Davis-Bournonville Co 
International Oxygen C 
Torchweld Equipment Co 
F. H. Wheeler Mfg. ¢ 

GOGGLES 
Chicago Eye Shield Co 

GRINDING MACHINES 

HARDENING FURNACES 
Buffalo Dental Mfg. Co 
Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
RBermo Supply Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co 
Imperial Brass Mfg. Co 
K-G Welding & Cutting Co 
Sutton-Garten Co 

Oxweld Acetylene Co 
Superior Oxv-Acetylene Machover 
Torchweld Equipment Co 
United States Welding Co 
Tiniversal Oxygen Co 

HOISTING MACHINERY 

HOSE UNIONS 
Air Reduction Sales Co 
Zermo Supply Co 
K-G Welding & Cutting Co 
Hauck Mfg. Co. 
International Oxygen Co 
Superior Oxv-Acetylene Ma 
Torchweld Equipment Co ' 

HYDROGEN GENERATING ‘ \h 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Flectrolytic Oxy-Hvydr 
International Oxygen C 
Universal Oxygen Co 
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‘SomeScrap’’ in the West 
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and Davis-Bournonville apparatus in the midst of it, “cleaning it up’! That is 
the story of many a big scrap heap, turned into easy money with Davis-Bournonville 
oxy-acetylene welding torches to reclaim and put into commission broken machine 
parts, or Davis-Bournonville cutting torches io cut up unwieldy sections in to charg- 
ing box size for the foundry. In this particular illustration, a water-cooled welding 
torch is being used to weld a large broken casting which has been pre-heated and is 
covered with vulcanite paper to retain the heat. The acetylene and oxygen tanks, 
welding rods and fluxes, are in evidence, indicating the extreme portability of the 


outfit, in the surrounding of the “biggest scrap heap on the Pacific Coast.”’ 


Davis-Bournonville apparatus leads the W orld in range of equipment, efficiency, and 


number of successful users. 


DAVIS-BOURNONVILLE COMPANY 
TCHS General Ofices: Jersey City, New Jersey 
DAVISY eve: se stone _ 


Boston Detroit Niagara Falls San Francisco 
yAPPAR RATUS¢ Chicago Jersey City Philadelphia Seattle 
5 5 o0.% Cincinnati Los Angeles Pittsburgh Toronto 
a OURNONVILL Factories at Jersey City, N. J., Elkhart, Ind., Niagara Falls, Ont. 

















HYDROGEN PLANTS 
Burdett Oxygen Co 
Electrolytic Oxy-Hydrogen 
International Oxygen Co. 

KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 

Hauck Mfg. Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 

NEEDLE VALVES 
Air Reduction Sales Co. 

Burdett Oxygen Co. 
The Bastian- blessing Co. 
Bermo Supply Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Egqpt. Co. 
K-G@ Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
OLL. BURNEKS (Prebeating) 
Air Reduction Sales Co. 
Gias Products Assn, 
Oxweld Acetylene Co. 
@uperior Oxy-Acetylene Mack. Co. 

OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Gas Products Ass'n. 
International Oxygen Co. 
The Linde Air Products Co. 
Swift & Co. 

Universal Oxygen Co. 

OXYGEN AND HYDROGEN 
EQUIPMENT 
Burdett Oxygen Co 
Electrolytic Oxy-Hydrogen Laboratories, Inc. 
Gas Products Assn, 

International Oxygen Co. 
Universal Oxygen Co. 


Laboratories, Inc 


GENERATING 


riPE 
Goldschmitt Thermit Co. 
PHOTOGRAP 
Chicago Architectural Photographing Coe., 
(Specialists in photographs relating te the 
welding industry) 
PLASTIC (Fireproof) 
PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonvilie Co. 
Federal Brass Works. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
National Gauge & Eq’p’t Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
U. 8. Gauge Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Buperior Oxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
United Btates Welding Co. 
Universal Oxygen Ce. 
Universal Regulator Co. 
REGULATING VALVES (Hydregen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Rurdett Oxygen Co. 
Rermo Supply Co. 
Vwtieral Rrass Works. 


International Oxygen Co 
The Imperial 


Brass Mfg. Co. 


A 


Adams, William ¢ 
Air Reduction Sales Co 59 
Anti-Borax Compound Co 16 
American Flux Co wae és -- 56 
Apex Steel Corporation ee oe se 26 
Arewell Corporation, The , . ‘tonne Oe 
Atlas Foundry Co ara cance = 
B 
Rastian-Blessing Co., The . err 
Bermo Supply Co : mee . 58 
Bierman-Everett Fdy. Co ‘ 3 
Buffalo Dental Mfg. Co saat ea 9 
Burdett Oxygen Co 18 
c 
Canada Carbide Sales Co ‘ , 14 
Chicago Eye Shield Co . . ba 
Commercial Acetylene Supply Co Sack Cover 
Cortland Welding Compound Co ‘ 15 
Davis-Bournonville Co : ’ ne 5 
tlectrolytic Oxy-Hydrogen Laboratories... & 
Electric Are Welding & Cutting Co oe Oe 
F 
Federal Rrass Works... wa Tr | 
Federal Tool & Alloy Steel Corp.......... 55 
G 
General Flectric Co P wae ; 10 
General Welding & Equipment Co... cone OF 


ALPHABETICAL INDEX 
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Universal Regulator Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 
Smith's Inventions, Ine 
Torchweld Equipment Co. 
Universal Oxygen Co. 
REGULATING VALVES (Oxygen) 
The Bastian-Blessing Co. 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Federal Brass Works. 
Davis-Bournonvilie Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
Smith's Inventions, Inc 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Universal Regulator Co. 
SCHOOLS OF WELDING 
SEAM WELDERS (Electric) 
General Electric Co. 
TANK CONNECTIONS 
lene Adaptors) 
International Oxygen Co. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
THERMALENE-GAS 
The Thermalene Co. 
THERMIT WELDING 
Goldschmidt-Thermit Co. 
TORCHES (Gasoline and Kerosene Preheat- 


(Oxygen and Acety- 


ing) 
Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperia! Brass Mfg. Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Oxweid Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
TORCHES (Oxy-Acetylene Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Henderson-Willis Welding & Cutting Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Messer Mfg. Co. 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Sutton-Garten Co. 
The Thermalene Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
TORCHES (Oxy-Acetylene Welding) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Messer Mfg. Co. 
Henderson-Willis Welding & Soe Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith's Inventions, Inc 
Superior Oxy-Acetylene Machine Co. 
Sutton-Garten Co. 
Torchweld Equipment Co. 
The Thermalene Co. 
United States Welding Co. 
Universal Oxygen Co. 
TORCHES (Oxy-Hydrogcen Cutting) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
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TO ADVERTISERS 


Bermo Supply Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
Federal Brass Works. 
Messer & Co. 





Henderson-Willis Welding & 


International Oxygen Co 
The Alexander Milburn Co 
The Imperial Brass 4 
Torchweld Equipment Co 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith's Inventions, 
Sutton-Garten Co. 


Inc. 


4 


ws) 


Superior Oxy-Acetylene Mach 


Universal Oxygen Co. 


Air Reduction Sales Co. 
The Bastian-Blessing Co 
Bermo Supply Co. 
Burdett Oxygen Co. 
Messer Mfg. Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Federal Brass Works. 
Henderson- Willis Welding 
International Oxygen C 
The Imperial Brass Mfg 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co. 
Sutton-Garten Co. 

Smith’s Inventions, Inc 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 


Air Reduction Sales Co. 
Davis-Burnonville Co. 


The Dayton Display Fixtur 


The Imperial Brass Mfg 
Oxweld Acetylene Co. 


TRUCKS (Cylinder Carriers) 


TORCHES (Oxy-Hydrogen Weildins 


& 


‘o 


Superior Oxy-Acetylene Machi 


Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 

The Bastian-Blessing Co 
Air Reduction Sales Co. 
Burdett Oxygen Co. 


VALVES 
International Oxygen Co 
Universal Oxygen Co. 


WELDING APPARATUS 
See also “Torches.” 
WELDING APPARATUS 
Electric Are Welding & 

The Arcwell Corp. 
General Electric Co. 
Gibb Instrument Co 
Westinghouse Elec. Mf: 
Wilson Welder Metals 
WELDERS’ GLOVES 
Chicago Eye Shield Co 
International Oxygen Co 
F. H. Wheeler Mfg. C 
WELDERS’ GOGGLES 
Air Reduction Sales Co 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
J. E. Histed 
International Oxygen Co 
Torchweld Equipment Co. 
WELDING (Oxygen for) 
The Linde Air Products 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
International Oxygen Co 
Universal Oxygen Co 
WELDING 
Atlas Foundry Co. 
Air Reduction Sales Co 
Apex Steel Corporation 


Bierman-Everett Fdy. Co 
Burdett Oxygen Co. 
Federal Tool & Alloy S 


International Oxygen Co 
Oxweld Acetylene Co. 
Page Steel & Wire Co 
Steel Sales Corp. 
Sutton-Garten Co 
Torchweld Equipment Co 






r 
Page Steel & Wire Co 
Portland Brazing Mact 
The Prest-O-Lite Co., I: 
R 
Rochester Welding Worl 
Ss 
Smith’s Inventions, Ine 
Superior Oxy-Acetyle 
Sutton-Garten Co 
o£ * . ae ‘ ) 4 \ 
[Tg cttrttteeee 
1 
T 
The Thermalene Co 


R. J. Tobin 


Torchweld Equipment © 


U 
Union Carbide Sales € 
United States Welding 
Universal Oxygen Co 
Universal Regulator Co 
U. S. Gauge Co aS 
w 

eldit Acetylene Co : 
+ I ec Elec, Mfg. 
Willis, P. F \eleear 
Wilson We & Metals 
F. H Whe ler Mfg. 








c 


(For Oxygen Cylinders 


o 


RODS AND WIRE 
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nion Carbide Sales Company 


New York City, Chicago, IIl., San Francisco, Cal., 
42nd St. Building Peoples Gas Building Kohl Building 


SOLE DISTRIBUTORS OF 


NION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield”’ 

























































For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 





packed in Blue and 
Cray Drums “Union Carbide” is packed in 100-lb. blue and gray drums marked con- 
spicuously, “UNION CARBIDE.” 


The following sizes are carried in stock in 100-lb. drums: 
x 2 in. 13 x 2 in. 





—a large size. —an intermediate size. 
i; ° 
2x 3 in. 4x 1/12 in. 
—a medium size. —finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 


Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 
on hand: 
ALABAMA MAINE Columbus—330 Dublin Ave. 
Hi ruingnade—1926 Morris Ave. Portland—11 Exchange St Dayton—212-828 E. First St 
’ Mobile— S. Commerce St MARYLAND Lima—33® East High St 
Montgemery—-114 N. Perry St Baltimore—19 E. Lombard St Steubenville—The John C. Fitzsimmons 





ARIZONA Cumberland—1 N. Liberty St. Lumber Co., 324-343 Uorth Seventh St 
Phoenix—42 S. Central Ave Salishury—Opp. Fulton Station Toledo—414 S. Erie St. : 
ARKANSAS _ 7 MASSACHUSETTS Zanesville—Main and Second Sts 
Fort Smith—1098-123 So, Ninth 8t. Boston—(See Cambridge “‘A.”) OKLAHOMA 
CALIFORNIA Cambridge—241 Albany St Oklahoma City—27-29 FE. Grand Ave. 
Fresno—932 H St Springfield—Napier St. Tulsa—1—11 No. Boulder St. 
Los Angeles—639 Gibbon St MICHIGAN OREGON 
9 ee” aoe ae eee a on Detroit—Grand River and Lorain Ave Portland—Fifteenth and Hoyt Sts. 
a ses Pll we saaaa Grand Rapids—500 Shawmut Ave., N. W PENNSYLVANIA 
conneae —— ae: Hancock—First National Bank Bldg Beaver—259 Beaver St. 
x - 7 Iron Mountain—215 E. A St Du Bois—Webber Ave. and Franklin St. 
: eee and Wazee Sts. Jackson—172 South Water St Erie—1426 Chestnut St 
“ ree J A Teambull St Muskegon— 43 No. Terrace St E. 1 George St. 
a gE ge LUMBLA aw—1830 No. Michigan Ave Harrisburg—627 Walnut St. 
DISTRICT OF COLUMBI Sault Ste. Marie. Johnstown—Messenger St. & B. & O 
Washington—Maryland Ave. and 9th St., MINNESOTA RR 
rLomena ' Minneapolis—334 N. First St. Pitteburgh—1203 Chamber of Com- 
e—515 W av s Virginia—4113 Chestnut St merce Bu ng. 
rampe ier i —_ MISSISSIPPI one Pottsville—Railroad and Sanderson Sts 
ATP) [Di 107 Mz 3 Sst. MISSIS: Sean oa eel inn @ 
GEORGIA Vicksburg—i312 Washington St Scranton Penn Ave and Vine St. 
. ~ . col Shamokin—5th and Walnut Sts. 
(\tlanta—Cor. Haynes and’ Rhodes Sts., MISSOURI ; Williameport—Canal and Court 8te 
O. Box 1594. Kansas City—1316-1318 W. Eighth St SOUTH CAROLINA > 
Savannah— Ogeechee Canal, South of St. Joseph—920 S. Sixth St., Sta. “A.”  Ghacton 153 Crates st 
y St. P. O. Box 78. St. Louis—(See East St. Louis, IIL.) rENNESSEE ~ " e 
{LLINOIs NEBRASKA ica. hahiaicaaeae 


Chattanooga—627 Volunteer State Ins 


(hicage—Peoples Gas Bidg.. Michigan Omaha—1007-9-11 Jones St., Union Sta “ot ea 
| P. O Bide 
ms ' w : c i -426 West Depot Ave. 
Decatur—138-147 W. Williams St NEW JERSEY Knexville—13¢ West Depot A 
Fast St. Louis—600 Walnut Ave. Camden—West and Clinton Sts. Nashvill 105-107-109 Broadway. 
Proria—100-110 Edmund &t. Jersey City—554-56 Henderson St TEXAS 
- mmouth—124 E. Archer Ave. NEW YORK Dallas—802-810 Cadiz St. 
p arion—815 S. Granite St., Box 747. Albany—Montgomery and Colonie Sts Fl Paso—200 E. Overland St. 
~, i Rag 8. Eighth “ Binghamton—21 Jarvis St Houston—RBaker and Cedar Sts, Box 745. 
NANA East Elm St. Geneva—FExchange St. and Rallrogd P) San Antonio—Cor. Leal and N. Salado 
, Hurleyville—W. J. Prince & Son Sts 
Evansvillo—-1601 Illinois St. Jamaica—11 New York Ave Waco—13th and Mary Sts. 
' : bn l= i gay st Kingston—O’Neil St., near Broadway, UTAH 
Hanapoise— ‘ . New York. ; itv 7, Sec 
Teree Shand ‘ae Wabesh Ave. li a cane eerey City—118 W. Second South St 
ow oNe 
1 Sn $18 Harrison St Poughkeepsie—Smith St. ang N. Y., N. H. Lynebburg—1224 Commerce St 
“ eines 3rd peat Elm Sts & H. R.R a Norfolk—513 Front St. 
- ig yy pet Utica—135 Hotel St Richmond—18th and Cary Sts. 
nage —tth and Washington Ste, / — Watertown—i28 Court Bt Whe NTRGINIA 
Sioux City—925 Fourth St. P.O. Box Whitehall—22 Main St Bluefield—195 Roanoke St 
re ia Z . NORTE CAROLINA Charleston—RBroad St. and K. & M. R.R 
KANSAS Charlotte—Post Office _B x 777 Fairmont—"'A" Street 
+r — , Raleigh—117 Fay e St Huntington—820 3rd Avenue 
sa ion tee te bl - @iuaten Reon 16 Masonic Temple, WASHINGTON 
Wichita—721 Beacon Building 13 N. Front St. Seattle—1103 First Ave 
KENTUCKY ~ s NORTH DAKOTA spokane—-646 Peyton Building 
<ville—126 E. Main St Fargo—17 Broadway WISCONSIN 
idlest e 1 ‘ OHTO Ta Crosse—Front and King Streets. 
‘ta eee Cincinnati—¢7_ Plum St Madison—613-19 Williamson Street. 
\ Orieans—819-21 Julia St. ( leveland—601 The Citizens’ Building. Milwaukee—120-134 Jefferson St. 


ecor elect from the list, the city from which the quickest delivery and lowest freight rate can be 
aud adienen ameee anihenn te POUhan Carbide Sales Company” at the distributing point selected accompanied by remittance. 
ase address request for information or special correspondence to either the New York or Chicago office 
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What Produced the Most 
Satisfactory Oxy-Acetylene 


Gauge? 








One thought! 


We have tried to serve our customers so well, and to 
supply their needs so satisfactorily, that nothing could 
justify their leaving us. 





Result—the safest, most accurate and economical Oxy-Acetylene Gauge 
on the market. 


United States Gauge Co. 
67 Wall Street, New York 


Distributing Agents Throughout the World 





Chicago Boston Detroit Philadelphia New Orleans San Francisco Montreal 



































THE LEVIN CELL— Fluxes That Flux 


is absolutely a unit. It Aluminum Welding 


is difficult, in many cases impossible, wit! 


nd compact. 
is small a 7 out the aid of the correct flux. 


The construction is sim- ; 
Deebee Aluminum Powder 


ple and it is built of a 
for Cast and Plate Aluminum and 








few standardized parts. 


Levin Generators will Napolitan Flux 
save you money in the for Sheet Aluminum 
first cost of installation Have been developed and are manufact 
and in the simplicity, in the Davis-Bournonville laboratories. 
safety, continuity and These fluxes immediately dissol-™ 


aluminum oxide, permitting the mea 
unite, and contain no chemicals that wi 
| jure the weld. 


economy of operation. 





Behind the product and 


at the service of all Write for sample 


a 


users of Levin Generators is the entire NDC 
NG 


technical staff of ““Electrolabs.”’ DAVIS 


Electrolytic Oxy-Hydrogen Laboratories, Inc. APPARATUS a. 
I. H. LEVIN, Technical Director Nisam soe 


Gaal 
= 
‘= 
= 
Q 
> 








-s 7 General . . 
an Gates Flectrakzbs: ig ifices: Davis-Bournonville Compan; 
— ti? a) . — General Office and Factory 
ii ™ New York 


Jersey City, N. J. 
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Universal All- “Steel Welding Truck 


A time-saver and convenience lich ne ressive welding shop can afford to 
be without. Made in two sizes; to carry tw: 100 ft. drums, and to carry two 200 ft. 
drums. 











Truck is equipped with torch hooks on which the torch can be conveniently placed 
when not in use, and a ten hole tip rack. The welding rod supply box is made to 


carry eight pounds of welding rods. The supply case, spaced off into compartments, 
will carry two one-pound cans of flu , cutting tips, adaptors, goggles and wrenches. 
The truck has a hand wheel Fen tightening device, strongly constructed, and so 
wing Torch made that the drums are held tightly, eliminating any shaking when the truck is in 


s. Tip Rack, 
Welding Red The 
pply Box and 
Supply Case 


motion. 

entire truck is constructed of heavy angle iron, and has a 10 gauge steel plat- 
form. It is so constructed that when fully loaded it will balance easily, facilitating 
rapid transportation. WRITE FOR PRICES TODAY 


UNIVERSAL OXYGEN COMPANY  : — Sheboygan, Wisconsin 


Milwaukee Branch, 554-556 E. Water St. 

















High Silicon | OXYGEN, ACETYLENE and 
Cast Iron Welding Rods HYDROGEN 


Atlas Quality REGULATORS 


S. Gauges ) 


Also rods, wires and fluxes for welding 
all metals. Quality guaranteed. 


Fi it 
Sica tials iat Approved by Board of Fire Underwriters 


ATLAS FOUNDRY CO. UNIVERSAL REGULATOR COMPANY 
IRVINGTON, N. J. 775-9 Communipaw Ave., JERSEY CITY, N. J. 

















Tobin’s Adjustable Head 


(Operates from any posi- 
tion. No loss of time or 
gases. The nozzle may 
be moved into any de- 
sired position with 
out twisting or ro 
tating the handle 
IT hose 












ae Clean and Quick Method 


4 any position 
oe = cl sted B. DPD, M, Co,’s No. 101 Gas Brazing Stand for tool 
eee rooms or manufacturing poses, has two powerful 
by dotted lines gas blowpl hicl ljustal le in any direction. 
The substantial iron frame carries also an air drum 
; - and necess connections as illustrated. Equally 
- 5 ) ae “ J . 
HE TOBIN ADJUSTABLE HE effective for 1 sma nNiecs f soldering, or for a 
i to any standar< welding orch it s I | : : : , oC pale: . 
ration on the Pacific Coast, particularly on Burdet heavy Job ¢ razing requiring both blowpipes and a 
nstant and uniform flow of ¢g s assured—n built-up fire-bricl acking Price $40.00. Catalog 
ir regular torch—simply more flexit tv in manipu pabee oan : ° : é 
torch was used on cabinet work on I S. Destr ‘ BX . to be ! tor the asking, tells all about it. 
the most inaccessible work ng handled witt 


n Head is equally efficient on heavy 
ng for information send _ sketc} 


g for inform jeten of your tore Buffalo Dental Mfg. Co. 


Write for prices and particulars 


_ P. O. Box 905 Buffalo, N. Y. 
R. J . Tobin RICHMOND, CALIF. 
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Specialized industrial training eliminates mistakes 
that are costly in time and material. 





4“ 























Free School 
for Arc Welders 


HE above illustration shows two views cient welders at the General Electric Com- 
taken in the General Electric Company pany school in Schenectady. 
arc welding school at Schenectady, where 
courses are given in the following work: 





Each student’s record is kept and will be 
mailed on request to employer sending him 
Course 1: Repairs to steel castings. to school. 


Course 2: Repairs to iron castings. This training is necessary as, unless oper- 

ator holds a steady arc of uniform length, 

“cold welds” will be formed which will 

Course 4: Recovery of broken taps and readily break open when subjected to a 
drills from castings. strain. 


Course 3: Repairs to steel plates and tanks. 


Course 5: Welding of high-speed steel to Dozens of prominent firms and departments 
low-carbon steel. of the U. S. Government availed themselves 

of the opportunity to have their men receive 

this exceptional training. 

In from six to eight weeks men who have Instruction is free of charge to employees of 

had no arc welding experience become effi- those purchasingG-E arc welding equipmeni. 


Course 6: Weldingandcutting bycarbonarc. 

































Master Welders 


Use 


‘Federal Regulators 





For Oxygen, Acetylene and 


Hydrogen Gases 


Here’s the Reason Why: 
‘¢*T”’ EDERAL” Regulators are 


made of the very best mate- 
rials by expert mechanics for ex- 
pert welders who know the value 
of and appreciate absolutely de- 
pendable Regulators. 


[hey are passed by the Nation- 
a! Board of Underwriters and their 
satety features make accidents to 
operators practically impossible. 


FEDERAL BRASS WoRKS 
31st St. and Kedzie Ave. CHICAGO 
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Sutton-Garten 
Supply Service 
It Satisfies 


You will appreciate this prompt personal 
interest service by specialists on your oxy- 
acetylene apparatus and supply require- 
ments including expert repairs on PREST- 
O-LITE Equipment and similar regulators 
at reasonable prices. 


The SUTTON-GARTEN COMPANY is 
well fitted to give you REAL SERVICE 
owing to their long experience in the man- 
ufacture and use of oxy-acetylene equip- 
ment, and in having established a large 


and complete stock of PREST-O-LITE 
APPARATUS AND SUPPLIES of 


proven merit. 


To convince you of the merits of our 
supplies and service, we offer the follow- 
ing introductory assortment at a price, 
$10.80 less 2‘. cash discount and 60c ex- 
press allowance, total $10.00. 


Send for Catalogue and Price List 





ORDER COUPON 


Sutton-Garten Co., 
425 N. Capitol Ave., 
Indianapolis, Ind. 
Gentlemen 


Enclosed find our remittance of $10.00 for which 
please send us your introductory assortment as fol- 
lows: 


10 Ib. 


»” Norway Welding Wire Rods 
10 Ib. 14 


Norway Welding Wire Rods 
10 Ib. “s” High Silicon Cast Iron Rods 
10 lb. 14” High Silicon Cast Iron Rods 
lb. 14” Special Nickel Steel Rods 
lb. 14” Tebin Bronze Drawn Rods 
lb. ' Special Drawn Brass Rods 
Ib. 4’ 


Ib. Tin Presto Cast Iron 


Drawn Aluminum Rods 


Flux 


—— — Noh 


Ship to 


Address 





Sutton-Garten Co. 


Distributors 


Prest-O-Lite Oxy-Acetylene Equipment 
and Supplies 


425 N. Capitol Ave., Indianapolis, Ind. 
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Your Welding 


Equipment | 
Must Supply 
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AND 


STAE 


On 
Fa) 


elding Arc 


The three prime requisites of Electric Arc 
Welding Equipments are— 
































|. Sufficient potential capacity to sustain the arc when length- 
ened, for you have to overcome irregularities in the material 
being welded, which causes variations in the resistance of 
the circuit. 


2. In starting the arc your current should not shoot up too 
high, but should be above the normal welding current in 
order to give the necessary heat at the start. 


3. Constant heat at the arc. This requires variable voltage at the arc to maintain 
constant current, as the heat of the arc depends on the current flowing. The rea- 
son that variable voltage is required to maintain constant current is due to varia- 
tion in the resistance of the arc path or circuit due to the following (a) foreign 
matter such as scale, rust, etc., in the path of the arc, (b) variations in the length 
of the arc caused by the molten metal traveling from the electrode to the weld, (c) 


unsteadiness of the operator's hand and (d) unevenness of the surface over which 
the welding arc is directed. 








Westinghouse Electric Arc Welding Equipments meet these requirements. 
Built in sizes from 150 ampere to 1,000 ampere capacity. 


¥. Single operator equipment-—-Stationary type. 

2. Single operator equipment—Portable type. 

3. Multiple operator equipment. 

Built for all commercial circuits; either alternating or direct current. 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Westingehd 
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A SAMPLE WIEDERWAX JOB. 


Already the trade is looking to the shop equipped with the Wiederwax 
Preheater—looking to it with renewed confidence. Why? Because a shop 
that boasts the Wiederwax is fitted to handle almost any kind of a job large 
or small. 

The huge heater casting in the picture practically defies preheating by 
charcoal because of its size and bulk. It would take at least $5.00 worth of 
charcoal to do the job which would be extremely uncertain because: of the 
danger of cracking. 

This piece was heated on the Wiederwax in one hour for 60c._ It took 
one and a half hours to preheat it. In the total time, only $1.50 worth of 
gas was used. The job was perfect. 


CAN YOUR SHOP DO THIS? 
Write Now for Our Booklet, Already in its Third Edition 


THE GEIST MANUFACTURING COMPANY 
2001 Atlantic Ave. Dept. X ATLANTIC CITY N. J. 
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Ho Green Drums 


ur MORE’ GAS PER. PounD!” 


ey oY 7 - Prone Iw 
Medium. BAX? 1000 /b- 
- Srnalks Zk. 100. and = y 
Nut 220 2 + 14x85’ '25/b drums! 
‘Ped: og Vxyn ---10lb5/b- 21b. 
Miners Special Sexy Wbtins 


CANADA. CARBIDE. SALES ca 


RPORATED 


‘eeciive SALES AGENTS FOR 


CANADA ‘CARBIDE CO.: 


MONTREAL. § VEBEC 


MERRITTON, ONTARIO. “SHAWINIGAN FALLS; £0) 4-) <- 
GENERAL OFFICES > ** 


36 CRURCH 7 NEW YORK 
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We Can Save You Money 


ON 


GAS AND OXYGEN 


USE 


WELD-A-CASIT 
FLUXES 


‘““Weld-a-cast”’ is a scientific combination of chemicals, 
that causes the metal to melt rapidly, shortening the oper- 


ation, thus economizing in time, gas and oxygen. 


‘““Weld-a-cast” adheres readily to the hot welding rod 
which picks up just enough and none is wasted; it does 
not blow away but melts at once; it eliminates blow holes 


and leaves the metal soft. 


Write For Free Samples 


CorTLAND WE pinc Compounp Co. 
CORTLAND, N. Y. 
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WELDERS! 


There's economy in using the best 
fluxes you can find for particular 
welding jobs. Insure better and 
stronger welds, more easily and 
more rapidly made, by using 


Anti-Borax Compounds 


For Acetylene, Gas and Electric Welding 


Best on the market for all grades of 
iron and steel. Weld at the lower 
heat. Leave no scale. They cleanse 
the molten metal, assist fusion and 
improve the quality and appearance 
of your work. Guaranteed to give 

perfect satisfaction or 


watt your money refunded. 
-" Write for sample and 


e 
& Anti- Borax’ price list. 


Wy] WELD 
U ™ py Anti-Borax Compound 


2 C 
Qs Re a ompany 
Fort Wayne, Indiana 


APEX 


WALLOON 
WELDING 
WIRE 


The llighest Quality 





Welding Wire Made 
































SWEDISH MATERIAL 


Sor 


OXY ACETYLENE 
and 
ARC WELDING 


Samples on Request 











Apex STEEL CORPORATION 
50 CHURCH STREET. N.Y 




























Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. _ It 


is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand—so can fill 


orders immediately 


Swift & Company 


Oxygen Department 







Union Stock Yards, Chicago, 








il. 





———— Te 
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View of fracture cut out. Length of weld 3G in. View of completed weld. 


5-Ton Cast Iron Steam Hammer Welded for 
the Crucible Steel Co. of America, 
Pittsburgh, Pa. Only 48 Hours 
to Complete the Job 


Our files are fairly swamped with ‘‘before- 
and-after” pictures similar to the above, 


which include timely THERMIT repairs on 


Crankshafts | . Housings 
Blooming-mill Shafts Locomotive Frames 
Roll Necks Pinion Teeth 
Shears Steam Hammer Equipment 


and many other heavy steel sections. 


Let us put an“after” on YOUR “before!” 
Send for Pamphlet No. 1778. 


METAL @ THERMIT CORPORATION 
<1 Ip 120 Broadway, New York aii I7 
“" 329-333 Folsom Street, San Francisco 15 Emily Street, Toronto, Canada 


ha 7300 So. Chicago Avenue, Chicago, Ill. 1427-1429 Western Ave., Pittsburgh, Pa. ha 
Factories located at Chrome, N. J., Wyandotte, Mich., East Chicago, Ind., Jersey City, N. J. 
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BURDETT OXYGEN COMPANY 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99 2 % Pure 


Service from The followin€ 
BURDETT PLANTS 


Seattle, Wash. Detroit, Michigan 











Los Angeles, Cal. Logansport, Ind. 

Oakland, California Chattanooga, Tenn. - 

Salt Lake City, Utah Cincinnati, Ohio 

Denver, Colorado Pittsburgh, Pa. 

Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 

St. Louis, Mo. Cleveland, Ohio 
Chicago, Illinois 
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During the hurry and excitement of 
war times, none of us investigated 
the merits of competing machines 
as closely as we should. We were 
influenced largely by promises of 
prompt delivery. 


In a short while we will again be on 
a peace basis. Competition will 
then compel us to buy THE 
MOST EFFICIENT. The wise 
man will employ the present transi- 
tional period in investigation. Ex- 
amine a Willis Welder. Try one. 
Willis Welders are Good Welders. 


Henderson Willis W. & C. Co., 


2305-15 North 11th Street, 
St. Louis, Mo. 





ATTENTION! WELDERS! 


Do you want to know how to fix scored cylinders quickly and easils 


ee ee ee ee ee 


without the necessity of re-boring and so the old pistons can be used? 
If so, send us self addressed stamped envelope together with the name 
and address of a firm using oxy-acetylene welding or cutting and the 
make of apparatus in use and we will send full instructions without cost. 











ee ee ee ee ee ee ee ee ee eee ewer 


ee ee 
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Merit Recognized 


OVERING every point in the 
United States — supplying 
adequately every field in which 
the oxy-acetylene flame is used— 
Linde Oxygen Service is a funda- 
mental factor in the Nation’s in- 
dustrial supremacy. 


To the individual user, Linde 
Oxygen Service insures purity, 
plenty, and promptness. . . . 
The 65 Linde Distributing Sta- 
tions are situated for supplying 
quickly any need—one cylinder 
or a thousand—any location—at 
any time. 














Pag 
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e Linde Air Products Company: 
Largest Producer of Oxygen Tamale eda le: 


1 Os t- i ae PAE asl -ie KOHL BUILDING 
(a am Cola. Sy-lele Desbalutiee, 









TOOLS for ELECTRIC WELDING 


By W. L. Merrill 
































scussing the tools and the methods of produc- to put heat in the charge, bring it to temperature, refine it, and 
B may be well to go into some of the funda- make it into a molten state to produce castings. The accom- 
s of the processes of arc and spot welding, since — plishment of this object in tl lectric furnace is brought about 
time these types of welds are the most important by the application of the same principles and instruments used 
king progress in the shipbuilding program in arc Welding, with the difference that in the furnace carbon 
Arc Welding is used to conduct the current down to the metal, whereas in 
rc welding is different from blacksmith welding 4° welding a metal electrode is employed, the end of which 
or welding where no additional metals are used ‘Melts as the heat becomes intense enough to fuse the metal 
lor illustration, let us sider a most simple kind of weld; 
Say two pieces ol steel pl ite see | iz. 2) which are to he POU d 










Ove or Sc? ae, CCC . 





A < 


ee 






higl \ ii 





irposes and is well illustrated in the principle on 





electric furnace is operated. In Fig. 1 is shown a re 






‘ il type of such a furnace, having, let us say, two 


Here we have the furnace charge consisting ot 







pig iron, iron ore or other metals; the source of 





and the regulators for maintaining a definite together. In this case the plate becomes one side of the welded 





surface while the material added to fill the gap between the 






: c F lien : a : ie: are oe ee: ee 
many types of these furnaces in use, but, regard- plates forms the other side. As the arc is started and heat 


pe there is but one object to be accomplished, 1. e., produced, the sole- object is to create a miniature arc furnace 






supplying the material by hand in the same way as the regula- 





tor on the furnace runs the electrode down and maintains a 


= 
< Energy ee 

“oF definite length of arc. If the currents are not properly adjust- 

Electrode ed 






if the apparatus is not arranged so as to give the proper 


/% 


j welding conditions, or the operator unskilled, a weld will be 
, TW > VJ. Yi ify f produced in most cases like the one shown in Fig. 3. There 
/ Vif f af ’ . 
— ™ pLLLLLLLLLLLL LL will be no difficulty in filling up the groove with molten metal, 
Energy ; Te 
but a section cut through the weld wall in most cases show a 


fig 2 cleavage even to lea 



















ing the original tool marks visible. <Al- 


; Peres though this is not a weld there is some adhesion and more 


a aaaananameaaaananemmed Por aanened 7 


GU A y YY, 4 or less strength lo weld properly, however, the operator must 
Z: bes ‘ 








LLL LL LLL hh hhh hethhthaaththbababatrhahabthathaded 





Adhesion, but not welded 


Macvelial 


tenti 2/ 





Welding \ 40 or 60 volts, Resistance seguiation 
- cm ° per ng 20|.--- _> ce - 
second of a series of lectures on “Electric W'eld- : aN 


rec =e 
. = . ‘ 7 ; F* yi / 
ider the auspices of the United States Shipping fig® oe 
Auditorium of the Engineers’ Club of Philadel- 











wer and Mining Department, General Electric AC Resistan r Reacta? 
tady, N.Y, 
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( v ilte iting current—it will be realized that the 
ttle metal at time ‘ his 1 tribution over a ship becomes a problem. 
side dodanie = a Ij central station be placed aa lee afics 
} ied a v i 4 central station be placed near the ship 
Arc Welding Tools rrent at these low voltages to the required p 
+ +? , y + + } ] + 7 ‘ ‘ ] > n ¢ - . 
‘ ( ! ire s t e cable supply will be in the way, a1 
, é 
‘ ea three t S even a more serious fault than does air hose 
e to start or these in engineering standpoint, also, it woul 
rent ( some trans ) str te at these low voltages, so that 
the ent it 1 cre some evice | which it 1s possible t 
t t ent ctions 
() system that has been worked out at 
talled in one of the larger vards, where a 
err) of: - 
ves ’ . ~ 
Zone of heat sed to start with, is shown in Fig. 5. Here 
enerator sets, each having a potential of 6 
/ Ty) 1 1 
Fs Fialte ince to reduce that voltage wherever the 
” vorking e emploved. Each motor-generat 
- a - + 1 
—_—_ ( ul to one-fourth that required by the tot 
r < j 1 thi ; } } . 1 +] 
r hich 3 MWS Cast Is about 60, and ani 
. . an a OS 
erator ver each section 
DD] >+# . 
‘ite Liale€ \nother stem that can be used requis 
£/CClLr0de ' ae 1 1 
he svstem, 125 Its direct current to st 
e yard were supplied as above wit 
* 1 } + +r , - : 
| l be necessary to transform from 4 
seeicaaiadiniais wnoin the p having his own motor-gene 
A 'rg 8 Still anothe svstem which can be. use 
? e Wa 1 st e vards—consists of I 
\ al ¢ era t deck on the ship with 2,200 volt 
+ ] | ] ] + 
t cst is ! ) L1LLALC t ru ) tat tranto we! tc 4 j 
+ ert 1 oe 
n n i ) Je Cel ini the sk 1 ‘ $c) . olts 1) ( In th , 
t WoT Cen tlial iC ¢ v] 1 
is idustt the ¢ era y 
2 
\« ers will n traine vhy vy 
Orrs vit thre tony) < 1¢ this ‘ 
Choice of Current . 
‘ ul e done vith bet ilts al ) 
< kK / = 
P P biatiee ave th , tages ly 4 
ot 1} 
( t 1 ( is thre ki : cw ent oe 
thre s ypolie tovether Vit location 
t whether done n the shop T eld 7" : 
: , 
( 1 Where t perators are Clo 
¢ ¢ the ele iparatus ther ch welds eal ’” trom 440 
at t t voul st 1 to he tollyv to Its D. ¢ would he used 
) \ rsa t there are lim \ still further system consists of a redu 
devod lt a considerable numb Its A.C., then running with dead resistat 
; me welding direct! \ ¢ t velding directly with A. ( 
Due to some peculiarity in striking the 
_—— a . 
? . : iry to start with 110 volts, or a little overt 
Oo ' 7 Transformet 
— ' 
= 3 ile with direct current, 40 to 60 volts at 
that the current 


\& \ 


; \ S 


m< pressure 





_Electrode ae 
Pe” — 


——<- 15 to 20 tons 


\ 
_)€ <\Trassformer 


Therefore, assuming 


\. C. or D.C. welding is the same, we see 
computing, nr each case, the Capac 
igs, 6 and 7 , 
Holders, Masks 
Of the other tools, such as electrode hi 
protection of the operators, very little ne 


ot these devices in use, each of 


\ = 
' re many 
ee es - | vork in the railroad shops and other places 
Fi 9 ing has been used for a number of years 
g t the best ones will be chosen and standart 
must be take nto considera Spot Welding 
\ the s te and while it would be follv to So tar as electric welding is concerned. sp 
ul m trom LD. ©. to A. C., it might be necessary to trans the oldest arts. It has been used for mat 
m A. C. to I. C. for any considerable number of weld- of thin plates up to a thickness of one-quarte 
TT case, only by a study of the conditions prevail experiments have shown it feasible to spot wel 
a the ability of either A. C. or D. C. equipment to meet as many as three one-inch plates 
t ditions, can the choice of current be determined. The action which takes place in the spot 
Distribution Systems the same as that which takes place when a bla 
e bear in mind that a very low voltage 1s used in carry- veld. The plates are put under a heavy hydraul 
welding operat i voltage ranging from 12 to 15. ure, and an alternating current at high densit 
lirect ent. a erhaps 20 to 30 volts using — plates means of electrodes located immedi 








lge to suit, is used to put the rol 





The roll is put in‘the sheet for the ent 


the ends just below top edge to be welded 





door sheet and flue sheet are left flat for a 


ncwes 
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eg Fig. 2 
stavboits ir¢ ipplie r¢ re Vi ¢ ¢ 
thers the staybolts adit ets are | 
most cases the sheets are appli W it 
vr us olts The welding is done t 
tiiculty is experienced fro contract 
' , ' 1 
s the ro the shee reiieves the stra s 
s also used tor the hor ontal sea 5S OF 
aoor sheet vhei the sea s a 3 ( 
hredoor openine 
‘ 
ws 
—> 4 ‘ " 
- ha mn 
t } N 
' f 
all a 
Sor 4 
hoot , 
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| 
New Door Sheet to Old Side and Crown Sheets 


e method of fitting a full or a three-quarter 


old side sheets or the crown sheet are not 


rtion of the old side sheet containing rivet 


ed as shown at B anda t5-deg. bevel chipped 


he door sheet is fitted in the regular manner, 
rplus flange to lap over the side sheets. The 


scribed or marked even with the edge of the 


e door 


sheet removed and the surplus flange 


hed off The door sheet is then reapplied 


\ 


ae ee 
ha 

4 

t 


a 


Sheets 


Repairing Cracks in Door or Side 


the flange set out 34 in. all around to make 


e side sheet. The edge of the flange of the 





hen chipped bevel for welding. Enough stay- 





plied in holes in the outside sheet and screwed 
to push the latter 





YT sheet position to 





into 
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1 
elow. the F S eo 4 As the « axa 
1 +] 
cats 1 the t s (see Fig. s this area 
mes pla t ¢ 1 t . t > 
il i s €Zes e s faces togethic 
hil 1 
\\ 1 ( t st the ¢ rent s LINC 
: +] + 
| t t Ss Cinviy t t 


. r € extent to wh 
el t lhe is hot et ee! 
eC s « howe t Ciw 
t es | ird bv means of w 
> vel Oo 1 thits eld may 
ert ‘ 
( Ss, a hea velae wit 
capa \ vill have about a s 
{ ‘ ( ect Tricate s 
2, WwW \ t cutting, such portale 
( ts a eine put togethe 
eset I e (set Is 0), which is bemeg built 
( icthy e same p ( other purpose, is to be uses 
making up the tloor With this machine it is hoped tl 
ner t late " es e t e assembled, at will be po 
le to go around em and “spot” them together in the san. 
\\ s is now « ‘ { | eter. While it is not thought 
IOSS ble » Tabrical \ as quickly by spot welding as 
etil it is nevertheless expected to show a saving in the 
total time required when all the work preliminary to riveting 1 
taken into consideratior Even marking with a punch may |x 
eliminated, where 1 S ieces of the same size and d 
mensions are welded, if, as is expected, a method of clamping 
nav be worked out 
The third experimental ( Pr w being built, is exacth 
e the second. al f the same capacitv but of a smaller siz 
Phis machine will be used for smaller work where the throat 
) the other machine is rot necessary, and it 1s expected tha 
there will be a 1 e hel s use in putting on fishplates 
angles and other st ral shapes 


Krom these machines it is expected to obtain data showing 


ime between riveting and. spot 


] 


pected. 


omparisons in labor, cost and 


velding it, as onfidently e) these comparisons are 


favorable to spot welding, it will mean that the material can x 


without anv previou 


in the 


velders 


hrectly fron 


Inching either m_ thy Mhrication shops ot shipyard 





AUTOGENOUS WELDING AT ALBUQUERQUE: 


Burned or Cracked Sheets and Tubes Repaired by Gas or 
o Electric Welding; Welding of Flue Beads 


By H. Louis Hahn 


The problem of efficiency and economically welding loco 


motive parts has resulted in the development of some inter- 


esting methods in the Albuquerque shops of the Santa Fe 
System. 

The method of applying two new side sheets and a three- 
quarter door sheet is shown in Fig. 1. The back end of the 
side sheet and each side of the door‘sheet are turned at an 
angle of 45 degrees, this slight turn being made cold in the 
clamps, thus eliminating the heating and flanging of the side 
flanges of the door sheet at the flange fire. The door hole 
the fire and the flat 


up floor, the 


opening is flanged at sheet then sent 


to the fitting sheets fitted and chipped to a 


3/16-in. bevel opening as shown and the welding completed 


by using a gas torch. This makes a very neat job. 

Fig. 2 shows a method of preparing side sheets along a 
horizontal seeem to 
The side sheets are laid out, sheared, punched and 
chipped in the usual manner and are then sent to the black- 
| 


steam hammer, fitted with a con- 


compensate for the contraction of cooling 


welds. j 


smith shop, where a large 


tailway Mechanica Engineer 
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‘ é f welding. Bolts are applied be- 
twe e st volt d loosened as welding progresses 
' the method of repairing cracks in side sheets 
sheets where there are a small number of cracks and 
‘ il ot the et 1s t justified 
he sta Its are removed and 3!<-in. sunflower plugs 
iprpriie lin the sheet as shown The crack between the plugs 
is then « ed out to a 90-deg. opening and a space in 
ice m the plug and '4 in. on the sheet is thoroughly 
irked th a re g tool in an air chipping hammer to 
remove all scale lhe cracks and roughed edges of the plugs 
and sheet are then electric welded, using a metallic electrode 
k— Front Slyue Sheet 
f 
,dded Meta/ 
i, — Groov ng 
pf» Barre! Sheet 





Fig. 5—Repairing Grooved Tube Sheet Knuckle 


\tter the patches, sheets and rivets are applied the calking 


edges of the side, door and tlue sheets are welded to the 
mudring for a distance of eight inches each way from the 
corner, using an electric metal electrode process 


On old 


: } 
riveted 


fireboxes, where it is desired to defective 


run a 
seam until the regular shopping period, the seam is 


chipped clean, and the roughing tool used on rivet heads, the 


seam between the heads, the calking edge and on the sheet 
for a distance oft beyond the calking edge. The entire 
surface is cleaned and roughed and then covered with a 

id 1 metal rout 2 in. wide, using electric metal 


electrode process 


Cracks in door hole knuckles are V'd electric 


For 


are 


out and 


they are less than two inches in length. 


' +7 1 e 4 
le knuckle having a number of cracks which 


two inches in length a door collar is applied and gas 
welded When welding cracks in the 


fireboxes by electric 





Fig. ¢ itching of Tube Sheets 
irk ethod a live steam line is always inserted in the water 
space at the mudring to bring the sheets to a good warm 
temperature betore welding, thus prolonging the life of the 
weld in service 


\ll firebox door hole flanges are lapped over the backhead 


hole tlanges the regulation distance for applying rivets, 
the fl nees fitted tight 


door 


and after the edges have been beveled 
calking to the backhead 
sheet, no rivets being applied. Should this weld leak at an 
outside division point where no welding facilities are avail- 
be drilled, patchbolts applied and the door 


as for calking the edve is welded 


able holes may 


hole tlange chipped and calked in the regular manner 


Ilue beads are welded to the back flue sheet. The flues 





the regular manner and the e: 


on its break-in trip in order to boil and bur 


are applied in 


grease on and under the beads, after whicl 
sandblasted and welded to the back flue sheet 

In order to educate electric welders to bec 
the writer prepares old tube sheets removed 
1y rolling old tube ends about three inches 
long in all the holes, beading them in the usua 
sheet is then conveniently placed for the wel 
n and after welding about one thousand 
mental tube ends he is ready to go in a fir 
welding regular tube beads 

No patches are applied to the firebox side 
except slip patches at mudring corners, 
Crown sheets are patched when the 
the After the 


sheet is fitted up ready to weld it is stayed 


welded. 
fective under T-bars. patch 

the use of “strongbacks” made of two pieces of 
flat iron riveted together with a space betwe: 
bolts. 


crown sheet edgeways and are used to line up 


sert fitting up These are placed on t 


and the old sheet. They are kept in positio: 
welding of the patch seam is completed. Th: 
used on this job. 

Grooving of the knuckles of front tube sheet 
the ] 


barrel sheets is a common defect and 
shown in 


Fig. 5. The flange rivets adjacent t 
the 


the knuckle of the flange is built up until the 


portion of tube sheet are removed and t 


lec? 


| 
Boiler Plate 
To Suit 


Fig. 7—Renewing Face of Spring Pocket 
the original thickness of the sheet, using 
flange is then heated, fitted tight and rivets 
removal of tube sheets 


method avoids the 


would have to be renewed. 

Fig. 6 at A 
knuckles removed 
the center of 
the top. <A 
position and a 3/16-in. opening is beveled 


shows a defective top tul 
The sheet is cut acros 
the 


new 


through horizontal brid; 


row trom patch is flan 
\fter the welding is completed the tube 
the weld are reamed to proper size. 


The method of removing the tube area 


when applying a superheater to a saturat 
at B, Fig. 6. The tube sheet is cut across 
holes and the new top half flanged and itt 
ng a 3/16-in. beveled opening across the 
taken to have the ends of the old and ne 
tightly together so that the contraction 


across the sheet will not pull the new sheet 
After the 


top corners. cross weld is comp! 


1 


ends of the side flanges are chipped be 


opening and the welding completed 
In a firebox recently turned out for set 


there were two sic sheets, One door 


patch on the top knuckle, one crown shee 
[-bars and a door hole lap seam, all 
total of 50 f 


ft. 2 in. of welded seams in this 


In the tank department many economics 
autogenous welding. A method of building 
of spring pocket castings is shown in Fig 
face, formed of boiler plate, being electric we 


On castings where the wear is not enoug 
application of a plate the worn portion is 











to All 
ted to a black heat before welding. 
off the 


electrode direct casting. casting 





xpensive than machining face o 
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S are 


This meth- 


f the 


to a new Wearing surface, but constant ma- 

uses scrappilg of a casting, while the weld- 
saves it for further use 

holes in draw castings on tanks when worn 


are built up where worn, using the metal elec- 


en rose reamed to the proper diameter. 


Coup- 


coupler carrier plates are reinforced where 


e the electric arc welding process. 


FLUE SHEET WELDING. 


vou a sketch of a job of flue sheet weld 


on a crane on a Western railroad 


no 


lly? 


As the 


Ol 


umber of bridges broken, with egg shaped holes, 












ed to weld in a new center. I struck a line 
iter side of sheet to catch all holes and cut on 
rm part of my V for welding in new sheet. | 
4 Stud bolt 
; Of 
< 
d Sheet 
ej “ 
a “~~ 
e. 
. 
e. 
e~ ae 
holes for flues in new g-inch sheet 
to a wheel lathe, where sheet was cut out an¢ 
operation, ready to rO into head Oo! ore 
fect tit. It took just eight hours to we 
weld and when tested with 192 pounds cold 
shed a teat This crane was out of service 
s, and so far s the boule is concerne: Q 
5 tion. 
si H | Pr lad 
THE LARGEST ELECTROLYTIC PLANT. 
t ibs Company announces that they have 
contract with the Paschal Oxvegen { 
t Oxygen ge nerated at the Fels & Cc 
thin the next few weeks the Paschall ¢ 
are located at 73d St. and Woodland A 
‘a. will have 1,000 LEVIN Cells t 
s, we understand, is the largest unit t 
1d 
t customers of the Electrolabs . 
eat orders, among whom have been 
lectric Company at Erie (two repeat or 
& Hydrogen Company one repeat det 
apacity), Bettendorf Oxygen Company, Cl 
s10n, etc. 
YOUR WELDING BUSINESS. 
By E. J. Hardy.* 
‘s of your business is dependent entirely upon 
methods you employ in conducting it. In the 

















building, maintaining a t f n of that isiness 
there are conditions t ist be taken into con- 
sideration and overco! ever, there are usually ways 
and means four s the ent t selves 

From the start, supplies, material and 
equipment best adapte ses should in- 
variably be exe epe ibility of work- 
manship must at all times be maintained with good service 

The customer must get welding of such excellent quality 
as to create « 1 merit satisfaction. No = matter 
how many competitors you have (whether large or small 
plants) it is always possible for you to give just as good 
quality of workmanship as the next, provided you set about 


the task of making yourself able to produce it and then not 
shirk your duty 
In a welding shop recently the question was asked of the 


He 
He said he could learn a darn sight 


proprietor what welding publication he subscribed for. 
frankly stated none 
more through actual practice than by reading what someone 
had to say who had not half the practical experience he had. 
Believe me, his shop looked like it. 

While one can not actually learn to weld by reading alone, 
yet my observation has been that the man who reads widely 
and the it, ad- 
vances much more rapidly than he who depends on practice 


yuts into practice knowledge gained from 
g 


alone. Then, too, many serious mistakes can be avoided by 


taking advantage of the experiences of others. 


Merit the continued confidence and good will of every 


customer who comes to you regardless of how small or in- 


significant the job may be that he has to offer you. Be not 


unmindful of the fact his patronage may be the means 


of your securing many future orders. The real foundation 
of many successful business ventures has been built from 
peanut stand starts. The wife who brings you a base-burner 
grate to be welded possibly has a husband who has never 
really appreciated the possibilities to be found in welding 
and could be influenced favorably by some apparently in- 
significant job 
Do good work but also make the customer feel that his 
business is appreciated—make him want to come again and 
he is sure to tell his friends. To his friends and his friends’ 
slip it to them easy—don’t you know they have probably 
been counting their small change all the way over to the 
shop, wondering whether they would have car fare left,—I 
now, for I have been there myself 
One doesn't expect y to visit with your customers, 
especially when you have work to be done but be sure you 
aven’t adopted the “TANK” s in or that you haven't had 
a slight attack of the er epidemuc, 1f there is such a 
thing floati ibout \ Smile Wins a Pile 
(sreater competit aie il . emphasize the need of per 
snent homogenous welds Phe welder whois able to meet 
Ss «ce a il i r ! t t correctly courteously 
fairly, will find opportunit nocking at his door 
n has prove tselt ne f the greatest factors in 
rdern industry It is an economical, durable and efficient 
roduct of commerce the welder has become a perman 
ent tixture { ea S It is the man who 1s able 
nd applies himselt nclentiously to the welding business 
vho will reap the eat enelits. When one looks around 
nd sees the ma 1 Ses s being put to, he can 
etter realize the magnitude and scope of its usefulness 
\\ herever stee 1nd ~ sed, there is a possible field from 
which the welder ( ect some day to have business 
originate Rega ess of its durability and effi lency vou can 
with absolute certaint ve sure that the time will come when 
torch could be used adval taveously to either build up or 
tear dow! 
You owe it to yourself and to the industry you represent 


to preserve intact that portion of the country’s wealth en- 
trusted to your care. It makes no difference whether you 
are on production work or a welder in a job shop where 
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oht ha to service. Every piece you know how a job of that sort 
reserved ‘ tellow. You get the full benefit of 
‘ the P ist resista e can hand you and it is sure to be 
” etal product add t haming banner type Ouality alwa 
setulness al than quality first However be sure 
gets thoroughly instilled into vou 
gauved | his | - man working with vou 
ont HoT his tore the ualit It is doubtful whether there is an 
that s a 4 suple i with t ively practiced as job welding wher 
to pertor the fur cally no commercial value are reclain 
ppl es s ineidental Into the Same severe service as OTig 
ition a ts manipulation, vet s no other in which the public as 
re t vou are me ot ivwnorant Yet where can we tind « 


more worthy of rightful credit 


Whenever you accomplish a weld 





tomer and gives satisfaction you are help 
business in general but every time a med 
job 1s turned out, vou are giving a black « 
ness—hurting yourself and all other welde 
} 


Those who have had no experience with wel 


know of its poss! nlities immediately los 
throw away the next job rather than tr 
avail The man who knows is going 


lepend on, but where there 1s one who 
hundreds who have had no experience 
evel That's the business you should see 
gotten 

QUALITY and SERV]CE—that is 
Upon the manner in which you handle y 
depend the closeness with which your fut 


lations will become cemented 
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le ditor 
[Enclosed find sketch of large Manganese 
blade weighing 3,000 Ibs., the ends being s 
that we cut them off, casted new pieces, drill 
them fast. Rigged the blade on hoist 
turned to save metal, time and gas and 
les. Lhe weld being 54 inches long, 3 incl 


r} ton the ed 2 we found that we coul 


amen: Bit 

















(. PV. Ashley, Ashley Welding Works, Kingston, N. Y., is an aggressive 
advertiser and keeps the public informed about welding. 


e thousands of welders who are daily adding to the coun 


try's wealth by constructive welding, you will readily appre A 


ciate the necessity of exercising care in the selection of 





quality materials able to perform the function necessary 
Welding conditions being right, it’s just common sense that 
welding lastingness depends on starting right at the start, 


v using the right materials of the right quality 








very welding shop should have at its head a man whose on the start, turn the blade weld 16 inches, 
chief instruction is OUALITY FIRST As I have said and (ect) only going 8 inches ahead of wel: 


taking off straps as we came to them and 


hbetore, the scrap heap is reached through the line of least 
as not to go back past welded part. We 


resistance but it is costly—it is far better to refuse a job 

than to feel it 1s going to be consigned to the scrap heapasa burner for pre-heating covering blade with 
result of vour own inability to make good and vet I am not protect welder and hold the heat. Being 
sure but that it is better to scrap a job rather than to allow welded the three (3) blades in a night and 
it to go out of your shop improperly welded for it will be hours each. The boat was ready to leave 
come as conspicuous as an old soldier with a peg leg. It is arrivel, saving 25 days for a transport at 


sure, eventually to go to another shop to be re welded and dollars. 
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WELDERS’ WORK IN THE WORLD WAR. = and stress, the : sith and kin, to say nothing of the re 





















































a Strictive legis il enactments that had t vervwhere mice thre 
t, Chief of Famous Welding Experts Paints Rosy = !V!uences tell m the national life Amid much that was 
L 1 1 1 ’ 
Picture of Future Prospects. forbidden, we were permitted from time to time to read some 
oO t! pict vhich ve i! ress im! is ador 
\A n of Barimar Welding Branches in Course of il ma 


Formation. 


World Extension Welding Industry. 


vell finished, it will readily be imagined. that 
the \llhies, at least, are endeavoring to gather 
so to speak, and to bring back into commission 
umbers of transport vehicles which during the 


1 


ar have rendered such incomparable services 
very front. The British government alone has 
150.000 velicles of all descriptions needing re 
ibilitation, but, so far, it is to be feared, little prog 
made, and British newspapers without exception 
virded at the army authorities, printing pungent 
posing the supineness of those who are responsible 
i and safe custody of the cars in this country 





It of such publicity, a few government cars earher 

In making the repair, Fig. 4, Barimar cast new parts to replace those 
missing, and welded them in position, using their famous process for 
cast iron. The welds were machined, lined and cleaned up in such a 
way that it was impossible to find any trace of the repair. The work 
was done under the Barimar money-back guarantee, and was delivered 
in seven days after a test of 300 Ibs. per square inch had been applied 
by testing department, The cost of repair was one-tenth that of new 
cylinders even if these had been obtainable. 





; 
lucid, expressive styles, for the benefit of our Trans-Atlantie : 
brethren 
Welders’ Influence on the World War. 

It may readily | admitted that when war broke out there 
were comparatively few experienced welders in this part of thi 
world, and there were extremely few welding organizati 
of anv size or note \ll sorts of plans were adopted to ex- 
tend a knowledge of the business by means of da schools and 

This linder casting, Fig. 3, from Crossley car had a bad smash, 
ction heads and water jacket being bioken and important parts 
Surimar experts find no difficulty in reconstructing break- 

agen lithe s, their system of welding cast iron being unsurpassed, 


SCTVICE hav NOW CCH sold, and if would seem 
Itering through to the repair workshops, but 


ligihle in number as to be unappreciable 


well, writes the | ondon correspondent ot Lh 
r, to interview ( W. Brett, the managing 
eeneral manager ot Warimar, Ltd., the British 


ists, Whose work is well known throughout. the 





During the war this company has brought 
nal service over 50,000 machines engaged in every 
inthe air, under and upon the sea, on the 
ttle, and in the thousand and one walks of com 
paar ve cau | the accompanying views, Figs. 5 and 6, show something of the value 
istrial lite It seemed to me that, of all the of the work of the scientific welder to the British printer. During the 
vho could speak with authority upon we Idine war practically all British printing machine manufacturers and printers 
- engineers were solely engaged on war work, and the only way to keep 
e welding outlook. ( \\ Brett was able to the machinery moving was to call in the scientific welders. 
In the case of the die press shown herein the machine broke under 
st and sanest survey the heavy stresses imposed (Fig. 1), but Barimar experts successfully 
, ; : welded, and machined the press, and it was seon in use again quite 
is Who during the war lave been mcessantiv cH as strong and effective as ever see Pig. 2). 
hack into commission war worn machinery,’ 
to our correspondent, “have seen something ot mieht sé ca 6 { t result « +! Labciowenns 
} 1 1 1 | +] { A i \4 ‘ 1 1 11 1 
of the welder and his work Without this eo Ministr nder Mh 1 (aeor 
‘ , 1 P - , : 
e asserted that Britain would have experienced had done s¢ t multip the munition out 
culties, oth in the field and in the work puto eT erhaps | ir 1 larvest pro 


nows something of boritait A r-time activi port 
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t progr ya ich that she had detinitely estab and secondly, and perhaps principally, the wi 
r superiority 1 oth machines and men on the battle ot welding processes which the british busi; 
t { not t much to say that without the new army necessarily gained during a= period in’ whicl 
t yrtant results im output of aircraft would — practically impossible to obtain spare parts t 
» that mm this respect our rew recruits tured units. During the war we ourselves hav: 
art 1 ringing about the tinal over- nto commission over 50,000 machines, all uss 


national urgency, some for the British war 











( if the welder in the 1 Motor Transport units, others for the Admit: 
t transport. Speaking trom Ministry, Food Production department, the ¢ 
t I rett, “the major part ot industrial factories, the electric lighting 
associated with the repair of motor epartments of the municipalitres; and since 
tors has Great Dritain seet iivance the effectual permanent repair of 98 
t mber of mechanically-drivet vork under a binding guarantee to refund mo 
' sO far are pretty much event of failure, I have little doubt that t 
‘ ised. Certainly nothing on a chinery-owning and using public is very wel 
talk t rt this ta ny of mot e output trom welding establishments wl 
' sist Britain in the development vorkmen are of such a character as to enabl 


take work on this basis. 

[It may readily be granted that the Britis] 

ile slower than the inhabitants of the Wester: 

to adopt new means, but in the case of wel 
heen little choice while the war lasted. But 
now rapidly changing, and, I thing there 
assumption that, since the business communit 
to make use of the welder and his processes t 
extent, they are more than satisfied with the 


are undoubtedly offered. 


Oxy-Acetylene Easily Leads—But Electric System Maki: 
Great Headway. 


“We, of course, use all known and approve 
welding, and at present I am satisfied that the 
process holds the field, though there are not 
that electric welding systems are making great 
the electric welder seems to have a great future 

regard to ship construction and repair i 
Its usefulness is being advocated on all hands 
are specially interested in its developments, a1 
tion of the process by Lloyds’ Register officia 
purposes is calculated to assist in its adopt 
greater extent than has hitherto been the case 

American Co-Operation Greatly Valued 

It has been a source of great satisfaction t 
read of the active co-operation by the En 
Corporation and other American departments 
along felt that America and Britain can tart 





co-operate in work of this description to our 
and as the years go by I shall hope to see a 


is direction. Every improvement and adva 


rig. 6. 
sur side of the Atlantic will be closely follow: 
ternal tem of transport, which she badly needs at this try, and I have reason to know that many of 
t British enterprise and investigation in the we 
Enormous Growth of Welding Industry in Britain. heen transmitted to the United States for 
Musv as we were iring the progress, ot the war,” con excellent organ of the trade, Thi MH oeldi 
tinued Mr. brett there was never a time in our history lished in Chicago. I may say that every issu 
when the Barimar factories were so literally snowed under ing, informing publication is closely perused 
with fractured machinery from all parts of the Kingdom, as y the valuable illustrations you periodical! 
they are now, yet | am satistied that, so far, little or nothing seem that, generally speaking, your welders 
has reached us from any of the motor transport vehicles handling far larger castings than we on tl 


released by the Government and sold for commercial pur- tackle, not because we cannot repair them, 


poses, probably because the vehicles so disposed of are some reason or other replacements seem to 
' - ts oe ‘ e > é ° 
infinitesimal in numbers. No doubt the abolition of the re- for this class of work than in America 


stricting regulations that have made it impossible to use cars “The facts brought under my notice seem 
for pleasure purposes has had something to do with our in- while in Britain there is increasing evidence 


creased activity, but I am inclined to think that this of itself of the oxy-acetylene and electric welding pr: 
hy no means accounts for the unexampled pressure upon our week by week to the effective repair of h¢ 
works In my judement, the real reason is to be found in heavier castings by these processes, a third syst 
two principal causes, (1) the far greater employment of for heavy castings in America finds little fav: 
motor transport vehicles throughout the war and the con- “As to the future, I must say that I am gr 


tinued use of them for commercial and industrial purposes, with the potentialities. 





ESTORING STEEL MACHIN- 


ERY to SERVICE by the THERMIT 
PROCESS 


Thermit process for quickly repair- The recent work of the Pitts! Steel Company, Mones 
of heavy steel sections of machinery and ‘n, Pa., deserves sj il mention as furnishing especially in- 

} - riod of dleness ft Wit y1717 1 even re no > 1 ] } . : 
eir period of idlene to a minimum is exem teresting examples o narkably successful results derived by 
companying illustrations of some of the larger a company from the grea xtent to which it has gone into 

Tr Pe ro eT »] moO Thy ' ’ les 4 . 

Phermit repairs. Thermit welding vy, during the four months pre- 
tions, such as those described, the alternative vious » |; t rep rect 1 from it, had used approxt 
nts itself of either buying a new part, involving mately 16,000 Ib tf Thermit, on about 40 welds on pinion and 


nd delay, or of reclaiming the old section by — roll neck pods, pinior t harging peels and other work 


i—View of furnace, mold box and crucibles. 





ng. Experience based on thousands of previous 


: . . - Fig. 3—Broken ram. 
ermit repairs has well justitied the latter decision "s ene ee 


the fundamental advantage of this method in that ; . a ee ; 

i . ranging from 200 to 1,500 Ibs. of Thermit used without having 
metal is added at the very high temperature of : 
; wasted a pound, because no failures had occurred. 





Fig. 1 and 2 show a 48 in. blooming pinion used by this 
Company into which two large teeth were welded at the same 


time. Because of the large d 


imensions of the pinion, especial 
attention was given to obtaining a uniform heat in the casting 
in order to avoid undue contraction strains on cooling. The 
pinion itself was preheated for 24 hours before heating up 


the teeth by me f ! and compressed air torches 








‘ew Thermit teeth, showing pouring gates and risers. Fig. 4—Two rams welded simultaneously in one box. 
and in bulk rather than drop by drop, as in directed into a brick furnace built around the pinion. The 
or electric welding. Consequently a thorough heating of the pinion was kept up 18 hours after pouring the 


of metal at the location of the weld is assured, 1.500 Ibs. of Thermit steel from the automatic crucible into 


ing will not cause undue contraction strains. the mold surrounding the space of the two missing teeth. In 
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Promise and Performance 
A year ago the REGO line of Welding and cutting apparatus was 


W 


e promised Elimination of the costly flashback Lower combined pressures 
A decided saving of oxygen A better quality flame 


A year’s record of unquestioned success has demonstrated that the REG‘ 
simply an improvement in torch construction. It is a NEW principl—FUND \\IF° 
ALLY DIFFERENT—and in thousands of shops is daily proven correct. 

Much attention is being paid to our claim, and it is to be noted that oth: 
turers are now having something to say about the importance of low pr 
elimination of the flashback. 

REGO apparatus is successful because it is technically and mechanically correct. 
is made by a Company whose success has been built upon producing excellen 
selling them at fair prices. 

One may judge the performance of REGO apparatus by the results (re: 
below) of a competitive test held on May 26, 27 and 28, 1919, at the plan 
steel company in the Pittsburgh district. 














»p ATIIS OXYGEN FUEL S 
pasadena — CONSUMPTION CONSUMPTION IN 
REGO 27 minutes 
(MODEL “'C’’) 534 seconds 168 cu. ft. 144 pound 
28 minutes 7 oy : 
No. 2 20 seemed 182 cu. ft. 114 pound 39 
No. 3 Using a 35 minutes 
Hydro-carbon gas. 5034 seconds 238 cu. ft. | pound 
: | minute: . 
No. 4 6 rece ea 235.2 cu. ft. 2 pounds 
No. 5 Using a 47 minutes 3/ a 
d 39 
Hydro-carbon gas. | 5214 seconds 341.6 cu. ft 244 pounds 





The REGO torch saved oxygen at the rate of $2.00 per hour over a torc! 
twice as much. It cut faster than all competing torches, and at a lower cos' 
The REGO Model L torch, 21 inches over all, with 10 nickel copper tips, sells 
$40.00. The REGO Model C cutting torch with four one-piece nickel copper iips 

plete for $45.00. 

Torches not constructed with the REGO Principle of balanced pressures anc m« 
ferior, sell for as much money or more. 

Why not buy REGO, and save money all the time? 

Literature describing the complete REGO line is yours for the asking. 
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5—Finished weld. 


. 9—The reaction. 





big. 6—Fractured 300-ton scarting press successfully Thermit welded 
after previous oxy-acetylene = f Petroleum tron Works Co., 
Sharon, Pa, 


Fig. 10—Thermit weld before cutting off gate and riser 


—Arrangement of pouring gates and risers. 


Fig. 11—Machining the shaft after welding. 


spite of the size of the job and the care taken 
the weld required only six days. 

Another conspicuous example of repair work 
Company is shown in Fig. 3, 4 and 5. 

Figs. 3 and 4 show one of many welds made ot 


8—Finished repair. about 50 charging rams for an open hearth furnac« 





THE WELDING ENGINEER 


were broken off where they fit on to the charg- portions of the press. For this reason it was first necessary 


1 


5 shovs two of there rams wei'el 1 * moltd to cut out all the oxy-acetylene metal. The press was then suc- 
same cesstully rewelded by tapping 1.500 Ibs. of molten Thermit 
from two large automatic crucibles into the gap 


ww excellent examples of welds 





Fig. 14—Shear replaced in operation, 


just made on a roll k,. a large crankshaft, and a shear. A 


study of some of trations will explain better than 
words the arrangement of metal risers and pouring gates, 
which were provided for beforehand by the insertion of wood 
en or iron patterns in the mold. It will be noticed that in the 
roll neck repair, made for the American Rolling Mill Company, 
Middletov n, Ohio, both the bearing and worn pods were built 


up at the same time 





Fig. 12—Broken section. 


ESSENTIALITE LENS 


: . 7 . ne f the lates S 1 , cag ‘ve Shie ip 

the continually re-occurring instances where Thermit — of the late . product of the ¢ hicago Eye Shie Id ( ae 
has replaced failures of oxy-acetylene welds on sec- which is worthy of favorable comment; is their Essentialite 
} ° é ¢ lens. 
rge to be possible for the latter process is supplied s : ; 
Eun iy —— re er : das cr 0-ton This lens is scientifically manufactured at their glass plant 
shoy ! ig. 6, and ade in ays 1 a 300- : ; pai 
re for the Petroleum Iron Works Company, Shar- and is furnished in a variety of densities which renders them 
, , suitable for any work in welding. 
he press had been previously welded with oxy-acety- 
In Are and Electric welding, it does away with the hindrance 


of using several different colored lenses, (which does not. sat- 








isfactorily shut out the ultra violet rays), and makes it neces- 
sary to use only one Essentialite lens and a cover glass to pro- 
tect this lense from damage. 

These lenses are furnished in any size for helmets and 
shields, (also their products) and give the very best of satis- 
faction. 

Prof. Kopiu f the University of Chicago has recently com- 
pletel a very s ‘e and interesting test on their lens a repro- 
duction of which ago Eye Shield Co., will gladly mail 
to anyone who is interested 11 > protection of the welders 
crves. 

Heald’s Engineering and Automobile School, San Francisco, 
California, have issued a very handsome booklet describing the 
welding department of this school, the course of instruction, 
schedule of lessons, etc. Copy will be mailed upon request. 


BRAZING COPPER 


Brazing copper without a torch is not at all unusual or dif- 





Fig. 13—Weld. ficult. The speltre is kept at the melting heat in a tank, and 
the article to be brazed, after being thoroughly cleaned, is 
had broken again right through the weld the first time dipped into this tank. 
The oxy-acetylene weld had proved merely to be It is possible and practical to use city gas and air for this 
p. for there was absolutely no amalgamation between purpose, and if the proper set-up is thought out, very fast work 


comprising the weld and that of the adjacent broken may be done. 








The USE and MISUSE of OXY- 





ACETYLENE EQUIPMENT 


ACCESSORIES and WORKING 


sie e ordinary There is much less strau 
hoy l ( he ding materials lighter tints of lenses ar 
t ut te he ! ii msequence steel, copper, brass. bror 
th tfety pomt of EW \ number welding. Men who are ut 
t dents charged t the oxy to have poor eyes should 
etylene dustr e, however, due to do either welding or watcl 
‘ eckle handling of these seemingly both are trades which requit 
important items \ little better super eyes. 
1d little more care a little better \ serious condition . 
idgment and most of these accidents could is the handling of heavy 
ive been avoided. Some time ago I read are not generally riggers 
t a man in Johnstown, Pa.. who was some heavy parts are oftent 
itti holes ina steel plate which he rest ed, moved, turned, set 
1 oxvgel cvlinder Carrving 1500 a caution. Weak straps a 
c r He cut through the plate ping holds and crumbly 
d » plerce dl the ( vin der wall The almost sure to cause acs cle 
‘ lew the plate into the man’s face, ers used to move heavy p 
tant death \ sad accident, to erous in the hands of ine 
ire, but how easily voided Perhaps careless use of rollers 
e reader of this will think that a man smashed toes and fingers 
rant as that ought to be killed tion I would call attentior 
Negligence, carelessness, and ignorance are oxygen cylinders as il] 
( lain causes of very many accidents. and vou will tind met enough to use tlat topped acetylene cylinders 
Imost every shop and factory who do things just as bad rts, but to subject high pressure cylinders 
t tely and mosth t less risk » simply outrageous. 
‘ elae who pokes h red hot welding rod into some Curly headed cold chisels and greasy hamm 
we while adjust his torch is guilty, and so is the ictors and result in face cuts and bruised hand 
un who takes chances with oil and gasoline tanks. Of course chisels well dressed. and the hammers dry. w 
e knows that they should be cleaned and steamed thoroughly ind pain. Emery wheels require the reg 
t that take time and he takes a chance, perhaps, once t ers. and clear glass goggles should be e 
Tten tc protect the eyes from particles of emery | 
| ‘ +) } tat , . sa 
‘a pi oA “nt ) : ‘ “ bee troy ace oe Prrahe : ne Poorl ventilated shops and charcoal fun es 
; : : ; ; hag eet together Phe poisonous’ carbon-monoxide 
| a tie — , oe, ee ee ee from the charcoal preheating fires causes d1zz 
ares "| ee , *of ny wm Egan gangaogp ane ig 00 ind sometimes complete collapse. The prevent! 
eee. Te ee ene ene Tee “ ke tilation and long torches. Welding of galy 
ently tight : und alloys containing zinc, require provisions 
The question of protection for the eyes is one of consider the zine fumes. Painted, greasy or oily arti 
e concer Some velder demand bluish-green, some amber, cleaned before welding. both for the sal 
t cobalt) blue r other colors, tints or shades, while there ; E ¥ . ' sy 
omfort. as well as for reasons of fire risk 4a 
e welder who neve did and never will use any goggles ot 
the welds. 
‘ of anv kind \nd there are goggles galore; goggles 
} rimmed. edged with silk and satin, metal bound, per The question of industrial safety is one wht 
rorated wire sereened, leather strapped, chain connected viven a great deal of attention. Federal, state 
. py ol d gle and double lensed, round, commissions are working faithfully to determines 
d leat shaped iccidents, and to devise means whereby the 
\ right light ts us to the eyes but there is a de may be reduced to the lowest limit. The 
t ditterene Glaring he sharp light of an electric ar large one, a very important one and one whi 
Tew te vitl protection for the eyes, ma est of our own safety, demands our individu 
the hospital e oxy-acetylene flame, on the other is’ however. not altogether what we do individua 
cticall ‘ i! s rays, and while I re ve necessarily must assume some responsibility 
end the d goggles : sen welders, | beltev: d nd we are, therefore, under obligatio: 
ere ty n dark glasses, es] eciall onal en Satave of can sndustry to se 
ht wor \ velde seldom use glasses tor the ; 
— that eidine ‘me itself does not trouble ditions in our own industry are 
We iv differ about other questions, 
he t emember is that the main rea . ‘ : 
' seid , ont ‘Gee cone team eree oO! ssisting each other in making the 
ety F i the Ite netal Welding dust not only one of the most interesting 
, es te dark lenses he est industries. 
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Here’s Information You Need! 


ew of the modern trend toward welding as a means of labor, time 
money saving, and the positive superiority of ARMCO IRON Send for 
¢ material, every well posted welding engineer should have this 

of valuable information at hand for quick reference. 


your copy 


mco Iron Welding Rods and Wire” is not merely a catalog, but 
ts in a helpful way of the following subjects: 





vequisites of a desirable filling material. 
\Velaing of mild steel and wrought iron. 


low and why the new American product ARMCO 
IRON surpasses the now unobtainable genuine 
Norway and Swedish irons as a welding ma- 
terial. 


How a single composition of ARMCO IRON sup- 
plants a large number of compositions of other 
welding materials. 


jnalysis and physical tests of ARMCO IRON. 


Typical examples and illustrations of welding 


done with ARMCO IRON. 


Emergency Fleet Corporation specifications for 
welding wire. 


Vicroscopic study of steel and iron with refer- 
ence to welding. 


ost cards for keeping tab on welding jobs. 


Metallurgy of iron and stéel, including color chart 
for heat treatment. 


Miscellaneous useful data including tables of wire 
gauges, conversion of temperatures from 
Fahrenheit to Centigrade, properties of ele- 
ments and metal compositions, decimal equi- 
valents, metric conversion tables, definition: 
of electrical units, mensuration factors. 


If you are a consulting, designing or managing en- 
gineer, shop superintendent or foreman, your free copy 
is ready for mailing on request, and the engineering ad- 
vice of our welding specialists is also free for the asking. 


” - be 


PAGE STEEL & WIRE CO. 


Established 1883 as Page Woven Wire Fence Co. 
Makers of ‘‘Copperweld” Copper Clad Steel Wire; ARMCO Iron Welding Rods and Electrical Wire; 


Wire Mill Products, Plain and Galvanized; Wire of Special Analysis; Wire Fencing for all Purposes; 


Factory Gates; Ornamental Iron Fence; Machine Guards; Tool and Stockroom Partitions; 
Architectural Iron. 


Plants:,Monessen, Pa. and Adrian, Mich 


Sales Offices: 30 Church Street, New York 


Western Representatives: Steel Sales Corporation, Chicago 
Canadian Distributors: Taylor & Arnold, Montreal and Winnipeg 
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WELDING ON THE OTHER SIDE * four Westinghouse four-cylinder cross-compour 
give you some idea of the importance of the small weld pressors had been installed to supply the air to the 
department actual hgure show that the 28 men working temporary means until the large compressors arri 
there produced Her of the entire output of the shops in which were found lacking in capacity due to the increas 
early 1,700 men were employed. As an example, the maximum pneumatic tools about August Ist. Thus we were 
eer e output of the shops was 54 per month, while the make an installation that would be more permanet 
umber of locomotives turned out by the welding department did not know when the large compressors would 
with welded cylinders was 25, making the department responsi shops were unable to operate on account of the lack 
ble for 42.6% of the shop output when just considering this had the additional pumps on hand, but were with 
it work Thus it is easy to see that we are not claim ne fittings required. Thus the welding process was 
ny more than ts coming to us. It is safe to say that we would — and ten of the small pumps formed into a battery | 
weld flat spots on 12 locomotives each month, weld & frames welded fittings. This installation supplied the air t 
per month and at the me time keep the boiler supplied with until about the first of January when the large compr: 
repaired tues as well as any other welding or cutting that might first put into operation. We have not received the 
turn up would have been required on this job as yet, so 

The following may be taken as a general outline of the work welding department is entirely responsible for the ¢ 
that the welding shop has done. sults obtained in the shops. 

Phe equipment consisted of four Oxweld 100-Ib. Portable The tin shop, another one of my many shops, used t 
Generators, four complete Oxweld welding and cutting units. process as a means of making the blast lines install 
with a few I'rench blowpipes in reserve. One of the Oxweld This alone was of great importance as the amount 
generators was in the welding shop, one in the car shops and available was limited and, therefore, had to be conse: 
one was used as a portable unit. The other one was placed in this operation enabled the removing of one of the 
the boiler shop and used there as well as in the locomotive pipe In the boiler shops the -welding was applied in the 














hop The apparatus was shifted from place to place as_ the r but carried to a further point than it is in tl 
demands called for, thus enabling us to give any department in terial was scarce and had to be conserved where 
the shops prompt service : led to the welding and reclaiming of flues 
When I first arrived | found that the men in authority were would have been scrapped in the States 
trom the R. R. and were very much opposed to welding In the locomotive pipe shop it was used to wel 
t any kind due to lack of knowledge and the fact that they beowe iolats "The Teemsls txcemtiens wee alt Greed 
id not have anvone here who could get the results. In fact tines, and as we did not have steel ones to replace t 
the conditions were so bad that they were trying to use “Nut” ould not get new brass ones we were compelled 
rbide in portable generators, and condemning the equipment flues. This was of great assistance to the shop: 
hecause they could not get gas. They were planning on shipping the putting out of locomotives that otherwise w 
the apparatus to some other point and thus get it out of their co-anned. Most of the boilers on the French lo 
However, they were in the installation period, and the made of copper. We were therefore asked to wel 
t of machinery broken en route was astonishing. In fact, no y: sats. aft cd wilds wae deans 


beheve that more than half of the machines to be installed completed 


vere broken in one way or another Thus it took about five ; ; 2 
; : ; (ur work on the locomotive cylinders is shi 
minute to decide that the welding apparatus would have com ‘. j 
; ; ; ee ture, but this 1s not the only work that we have 
pleted its duty if it would get the shop in working order. Then ; : 
erecting shop, as we have been welding fiat 


case of weld this lathe part. this planer frame, and that : 


cracked frames, and all around locomotive wo 


gear wheel until all the tools were installed. It therefore took 
P come up every day. We not only enabled the tur 
t hort time to convin those up above that they had better ; ‘ : ‘ 
; a comotives that would have had to wait two or 
et things rest as they were, and the welding shop proved to be ' ; 
he hackl furi tl , r parts but we have aided in the speed of various 
the mackhbone during Ms periw¢< . " : 
Practically all cylinders were welded on the ft 
I was in charge of the pipe shop and used welded pipe and , ; a . ere 
the ones that required a great deal of building up wet 


fittings wherever possible The after-cooler shown in one of eS ; : 

The pre-heating in all cases was done by means 

the pictures is a good example of this work, but does not show 
. irner. In a great many cases the parts broken ou 

the importance of the welding process as the following example 5 


ing, but as we had a small foundry handy we wer: 


does ‘ ; 
the required pieces in a day's time. In the cases 0 
*iextracts from a letter received by Mr. R. R. Browning, Vice- can locomotives it would have required three or four 
President Oxweld Acotyvlene Co from Lieut Leslie Flood, a . . : 7 1 |} 
obtain the parts, while in the case of French and b« 


former Oxweld man 
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Welding Apparatus 
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Non- Flash 


\ Welder, with a “U.S.” torch actually approaches a “Tight Place” or “A Job Too Big For The 
(ther Fellow,” with something akin to joy. 

me of the first things he learns about “U. S.” torches, is that he can rely implicitly upon them 
t all times to remain lighted and never flash back. Their remarkably smooth, soft, yet highly 
tempered flames, win admiration and high approval by particular operators and permit them to 
make better welds in much less time and save more gas than with any other apparatus. 

Such performance ought to be called extraordinary. It is a regular thing with “U.S.” torches, 
vhich helps explain why each one sold, sells another. 
lave you ordered yours? To work without them is a continual loss. 


‘rice “U.S.” Welding Torch No. 3, with Copper Tips...... $39.00 


(Different angle heads and lengths for boiler work) 


UNITED STATES WELDING CO.,, Inc. 


Minneapolis, Minnesota 











A WELD 


That will give high TENSILE STRENGTH 
and DUCTILITY can be made by our 
PORTABLE ALTERNATING CURRENT 
WELDER. 


TESTS of our welds give over 100‘: 
RESULTS. 


Only real portable machine. No costly 
wiring systems. No cost of maintenance-— 
no moving parts. Uses any type electrode. 
Designed for any A. C. power supply. High 
penetrative qualities. Operates in any posi 
tion. 











What kind of welding do you use? 
Do you want the best at a low cost? Send for sample or give us a trial order. 


OUR CATALOGUE NO. 104 DESCRIBES OUR WELDER AND CONTAINS PLENTY OF 
VALUABLE INFORMATION. SEND FOR IT! 


Electric Arc Cutting & Welding Co. 


222 Halsey Street, Newark, N. J. 
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TRAINING WELDERS. 


Perdue. 


ch tried the 


By W. B 


expedient of train- 


¢ ri mee War-time emergencies are 

 < ce demt1 Dt tice tound to be both costly 

factor Phe e¢ made it imperative to utilize 

tudents « productiv work with the result that 

tandard of the products suffered, and that in 
‘ ( \ diverted to competitors. 





\l t numerable “welding schools” which sprung up 
( thie tr have retired from business The failure of 
these enterprises should be a matter of grave con- 


cern to those having the welfare of the industry seriously at 
heart Dhere still a very serious shortage of skilled welders 
sufheiently aggressive to create business by enlightening the 
nivasses tosthe money-making and money-saving possibilities of 


welding 


Phe rst nd highest aim of the welding school should 
} t tudy the possibilities which exist in the communities 
m whence its students are drawn, and to educate its stud- 
euts with regard to the possibilities of repair and manufac- 
ture incident to such communities. The school which fulfils 
this aim, and gives therewith honest instruction, will get 
epeat orders” in the shape of the new students from the 
ime territory, and thus insure its continued existence. 
elop initiative, inventive genius. and constructive 
thought on the part of the student. and to secure his co- 
operation in the matter of “finding work” he is informed 
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é e used 1 the immediate vici 
hy r 
lent is trained become “business build 
tite I know of manv instances where 
iness trom the shops of students has bee: 
I gages trom the hops 
ht they knew al! about the game year 


school gets more students f1 


lan from beginners. 

THE DAVIS-BOURNONVILLE INSTITI! 
A School for Training Oxy-Acetylene Welders ar 
is Again Oren to You 


eta elding and cutti 
lavis-bournonville Company at the Jersey ( 

igal pen to the public after having been give 
the war to the training of more than 1.500 sold 
the use f the gas terch for salvaging mac 

( ( 1 repairs and providing for tl 
the t militar equipment at home and 

| ha ¢ Hee tted ind rearrange 

ed idea the demonstration equipme 

pparat ‘ cutti machines, various m 

ind the means in general for giving thoroug! 
the pri le ad practice « welding and cutti 
es are taught in the atmosphere of a manut 


experts of many ve 


ind welding shop employ me 


rm 


rho 1 aculty 


\ugustine Davis, President. 


Stuart 


I lead 


Davis 


of the Ens 
Department of sournonville Cor 
Harcke, Mechanical exper 


vocational teacher, expert demonstrator of 


Plumley, Durector. 
the 
Chief Instructor. 


signer 


Napolitan, and Research Chet 


Experimental 


Instructor 


and Engineer, demonstrator ot 

and cutting. 

| red i 

Mechanical 

Machinery. 
Harold | 


laboratory 


W ork: 


| ormer 


Lectures and 


Writer. 


\uthor of 


Engineer 


Rogers, 
and 


cies 


Rogers, Chemical and Research Ens 


investigation. 


The Course. 


cialist in 


Phe course in welding and cutting has been devel 
trade school lines. The learner is thoroughly 


principles and taught to make sound welds 1m test 
breaking of welds shows hidden defects and flaws, t 
for which are pointed out so that the learner nay 
students 


making succeeding welds. All 


steel test 


faults in 


to weld bars to be pulled to a Riehle 


chine and to be bent. These must reach certat 
order to Pass. 

Training is given in the use of the cutting 
mechanical cutting on the Oxygraph and Radiagi 


work on broken gears, motor car frames, cylinder 
shafts and other parts likely to come to the job 
shop conclude the practical course. 

The importance of care of apparatus and eco! 


use of the gases is impressed as well as the making 

welds. 
The 44 

in pamphlet 


Exercises and 24 Lectures a! 


$10. 


Wi ork room 


form. Price 


some kind of | cost card should be 


welding 1s 


time or 


job or repair done. By doing so \ 


only have a record of the operation in the event 
pute, but in a very few months you will have 


tory of a great many different jobs. 
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ELDING SPECIALISTS 


sading Welding Shops of the United States, equipped to handle unusual 
id difficult welding and cutting work. We send men anywhere and 


:arantee work. Prices reasonable. 


Correspondence solicited. 




















OF of the largest and best equipped 
job welding shops in the United 
States. Our men are experts. No job 
too large or too complicated. Work 
suaranteed—prices reasonable. 


When in trouble send for our man 


Torchweld Equipment Co. 


Fulton and Carpenter Streets, Chicago 











Rochester 
Welding 


Works 








e not only do welding, 
it supervise the design 
d installation of oxy- 
etylene welding plants; 
‘port on welding ma- 
rial and methods; make 
sts on welding appa- 
‘tus for efficiency and 
onomy. 


‘ine years experience. 


Rochester Welding Works 
549 Orchard St., Rochester, N.Y. 


’. W. MILLER, M. E., Proprietor 








M. C. GREEN 


Consulting Engineer 


tor in pre-heating, welding, cut- 


brazin 


icturer of pre-heating, heat- 
‘ting, melting and brazing burners. 


¢ and Demonstration Plant 


Campbell St., Williamsport, Pa. 




















Davis-Bournonville Co. 
147 W. Austin Ave. Chicago 


Davis-Bournonville Co. 
Marion Jersey City 


Davis-Bournonville Co. 
316 Penn Ave. Pittsburgh 




















Portland Brazing & Machine Wks. 


266 Glisan Street 
PORTLAND, - - OREGON 










The Big 4 process Shop 


Electric — Thermit —Oxy- 
acetylene and reinforced 
brazing. 


The Northwest Distributors of 
REGO Apparatus 








Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 








WE weld broken machinery and auto 
parts. Aluminum crank cases a spe- 
cialty. Welders and brazers of all 
metals. Custom welding for the trade. 
Let us figure on your requirements. 
Imperial Brass Mfg.Co.,Welding Dept., 
508-510 S. Racine Ave., Chicago, III. 

















OOD welding shops are an asset to any 

community. They should be encouraged 

and helped. The Editor of The Welding Engineer 

will be glad to have information and photographs 
relating to any successful job welding shop. 

This page is intended to be a directory of 


America's best shops. 


The cost of advertising 


is low. Write for details. 


AWanncuc AULA ee 
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Your Ability as a Welder 
W HEN a 
tore k 


the natural qualities necessary in a good welder. 


welder tinds he 


is not advancing, he should take 
whether he 


\ good welder 


of himself and determine possesses 
is a rare bird indeed and he is usually the fellow who is on the 
best 


who 


lookout for information and ideas. Some of our very 


suggestions come from hard-working, industrious men, 


have taken up welding in the last few years. They have taken 
their work seriously and have neglected no opportunity to study 
and improve their work. Because you have been welding since 


Noah's 


W elder. 


time is no very good reason why you are a competent 


Unlike some of the unions, your standing in the weld- 


ing trade does not go by seniority. 


Ten Points. 


A NOTED 
tl 


kere are ten 


member of the welding trade in England says 


ways of killing an association, and in dis- 


cussing them the president of the British Acetylene and Weld- 


ing -\ssociation points out fourteen ways to make an associa- 


This leads us to slightly rewrite them and pre- 


tion a success. 
sent eieht pomts tor the ittention of readers of The Welding 
Lnomecr, and particularly for the officers and directors of the 


\merican Welding Society. 


\lways bear in mind that the main object of a society 
of this kind is, by combined action, to strengthen the position 
ot the industry as a whole. 


: \im at raising the standard of efficiency as applied to 


inches of the industry—manufacturing, operating, selling 


Che steady dissemination of technical information is the short- 
est wav to the highest ethciency. 

\ll who are interested in the industry should come to- 
gether and steadfastly endeavor to carry on this work. It is 
necessary to substantially merge individual interests in the ad- 


vancement of the industry as a whole. 
} Deal 


matters of general interest to the industry. 


| 


fully and trankly with each other with regard to all 


Establish and main- 


tain good fellowship as members of this association, no matter 


how keen your trade rivalry may be. Avoid personalities, trade 


jealousies and petty squabbles. 


that if a inefficiency 


percentage of 


5 Do not forget large 
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It is not suff 


eXists, the entire industry will suffer. 


tion of an industry such as welding for one firm 
thar nother. Half a dozen inefficient firms 
process such a bad name that it may ultimately 
cially. 

6. The starting point of efficiency is the training 
let’s have local welding schools, well organized and 
supervised. Until all welders are properly trained. 


certified, the process will continue to suffer from 


7. Be prepared to do all that lies in your powe: 


an accurate knowledge on matters relating to wel 


Irequent meetings and organize papers and d 
demonstrations of improved methods and appar 

8. The spirit and energy put into its work 
bers themselves is of more value to a society s 
than financial success. 





VICTORY CONVENTION OF THE INTERNATIONA! 
ACETYLENE ASSOCIATION 


Members 

Others may say that they won the war, but we 

did, too 

that 
You 


smal 


Fellow 


we did, and Uncle Sam says that we 


so busy doing bit during the war 


know 
that 


your 
fellow doing. 
licking the 


But when you lump it in with everything 


what the other was 


your share in Hun was 1 
Was. 
the other fellows in the acetylene industry did 


such a thorough job that the Kaiser beat it for 
when his Secret Service gave him the advance rep 

Now you are going to get the real facts, told 
first time in any language, and afterwards print 
report for the benefit of your descendants, of how 
your fellow workers in acetylene made the wat 
Rhine into an American timepiece. 

Never has the Government appreciated you 
it does will tell 

In the first place, you will hear about the Army 
Schools at home, and a man E. | 
to tell you of what the Army Welders did in Fra 
Navy will tell you the story of Navy Welding 
Liberty Mot 


now. Listen to what it you. 


from the A. 


going to hear how we helped build 
Aircraft. 

And this is not all by any means. You will never 
to duplicate the program of speakers anywher« 
the Paris Conference. 


The 


interesting for which we have ever come togethe: 


business of this meeting is the most import 


Apart from the pleasure it will give you to talk 


fellow members about their war work, the pecul 


in which this conference is staged is most u 
York in July is the most pleasant city in the [ 
We have accommodations for you at one of th 
and are going to stage, beside a theater party 
forget yo 


all-day cl 


preceded by a boat 


and lady, a dinner, where may 


The 


juahaugs, real soft clams 


you 


chief entertainment will be an 


the harbor, past the shipping, real and camoud 


So that you may have an appet 


de trac ue 


Jersey sand dunes. 
baseball 
athletes 


“fetes 
off. 


will be a game, and 


men and lady will be run Real 


distributed to the winners, and you can cool \ 


ture with a salt sea plunge. 

Now, don’t this 
going to attend! 
Come yourself and invite every one of your act 


listen good? Notify me tl 


July 


Remember the date 


sty 


whether they are members or not—and be sure ' 


Ladies! 
MORRIS 


_ 


A. CRESSY 
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Viore than 40 
Plants and 
Warehouses 
Ready to 


Serve you 








Prest-O-Lite Service 
Never Depreciates 


PREST-O-LITE Service never wears out or grows obsolete and you never 


can outgrow it. 


Of what other manufacturing facility is this true? 
Once you subscribe to PREST-O-LITE Service it is yours for life a 
definite, permanent, transferable right which fits the varying requirements 


of your business perfectly 


as flexible as a sectional bookcase. 


Siest 0: 





DISSOLVED ACETYLENE 


The Universal Gas with the Universal Service 


Physically, a self-contained all-purpose 
unit of ideal form—portable, sturdy, ac- 
cessible anywhere. 

Technically, the one component gas 
which satisfactorily, simply, and econom- 
ically performs all heating operations, from 
the heaviest welding and cutting to the 
lightest soldering and brazing. 

Legally, a clean-cut, life-long obligation 


which the Company is bound to fulfill. 
Your rights are transferable any time, to 
anyone, without notice to us. ~ 

Thanks to PREST-O-LITE’s part in the 
war, our subscribers may draw upon a 
plant and cylinder equipment not equalled 
for size and quality anywhere in the world. 

Better write us about it there are 
ample facilities right near you. 


THE PREST-O-LITE CO., Inc., General Offices, 30 East 42nd St., New York 


Kohl Building, San Francisco 
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CARBO-HYDROGEN CATALOG 


‘ = 
tr t t t 
()\I H ri th &) OE ( e( 
¢ t ( proces t 
teel and wrought it 
‘ P crent " ’ ‘ 1 ‘ 
t with less slag 
t lardened as n the case 
it the same condition 
tee t eatest importance when the 
! th 1 hine work, chipping, reaming 
tie t \ smoke, and wit 
These are very important 
t ( t € 1 contined spaces r.ve 
( the work to be done is i 
1 us etfect on the operator 
I this purpose burn at least 
Carl I vide, which is a dangerous and po 
perators have many times beet 
( these r his product of combu: 
t ( re ke r the severe headache; 
nd \ kness of « npaired digestion, ete., whicl 
mmonly te doar erators using such of these 
odue ( bon-M ( urnineg 
- t +] other process 
‘ by] it ft co S¢ 
t cL ite the pressure 
( ce of economy 
i el is a true intlammable, a 
¢ wore, the process by wl I 
t { root im that no at ! 
t t . I manutacture of the ga 
xed with the gas Phis 
thie re it present th 
PY \ erious accidents have beet 
\ I 11 itselt s i eXp 
la e by ture bec at 
, ai ' r with the o 
( plished thre Is¢ 
‘ ‘ le d other similar work 
( I 1 late, s well as shafts and 
\\ te cutt t cl 
; he di 1¢ ‘ 
Hf ‘ replacing Vs 
vi ‘ t ot the tact that the wor 
CeSs ich shorte 
t haintais ni expert set ce a 
‘ Xegular calls tor. the Mspectiol 
| tt r repairs, are made once 
(¢ eks This service is also of use 
cr i the ordinary operator, also keep 
ents rmed as to any improve 
( ( perators’ methods, ete. 
ect ! witl tire ‘ RV 1 e te 6 also to be noted 
Company treats the sale of Apparatus for use u 
with the 4 T Live gen Gias, as a Service propo 
t ‘ t thre sers of Carbo Hvydroge 
, late! t ne cost. and is, therefore, 
h cheaper t ther apparatus of like quality 
LINDER S \ ( Hydrogen Gas ts shipped 
pressure evlinders, similar to those used for oxvgen. 
\ ce ! ds tree t charge for 
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{ >! { iV> 
rental for 
1 lease ther 
\\ ‘ ( irbo H dr Vel (aas 1 
it t as ethcient for welding steel as 
welding cast iron, copper, bt 
! I ead Durning 
<BO Welding Apparatus is of the same 
ratus and is marketed on the same 
} ) tus Cal be obtained tor use inter 
t ( ho-Hvdrogen Gas or Acetylene 


RAPID DEVELOPMENT OF WELDING IN! 
MARKED BY SPECIALIZATION OF ROD 
WIRE FILLER. 
deals vith 


ter of industrial history 


e of rapid development than that on mod 


even vears ago this art was practically unk 


day process. And now there is hardly an ind 


it is not used. In fact it may be safely said tl 
ow of utmost importance in every basic indu 
that ot tr portation simce the building of s 


nd railre ad rolling StOK k of automobile s depet d 


(o-incident with the de elopment of the art 


n ments and specialization in the materi 
( r eight vears ago iron wire with a s 

‘ ed as a Her’ for all welding purp 
rade eight varieties of “t ler,” each ad 
nd of welding of ferrous metals 


rie mre rt “Swedox 


Central Steel & Wire Co., of Chicago 


the specialization of welding “fillet \tte 
\ rst directed to the subject when a mat 
barrel became a steadv customer of the c 
it that time was an unusual amount of weldins 
\fter a method, which in these days wi 
crude, this manufacturer was welding—in tl 
if joining two pieces of metal together with 
learned the process which was based on th 
} r the few welders in the country that 
‘ |] was suitable for all purposes. 
\t that time, this material, untreated, w 
r obtamable. «It was put in sometl 
: rs of certain patent medicines claimed 
( eritable “Cure-alls.” 
claim for welding wire was just abs 
1 or patent medicine, especially as t 
I 1 experience that in certain cases 


tistaction. But knowing no other 
ept this 
{ tral Steel & Wire Co.'s special 


metallurgists employed by the compan 


¢ t th 


to investigate the subject of welding as a wl 

their preliminary investigation they propos 
i the present convenient form of rods and 

t rtant step, but a vastly more import 
the ecial treatment of welding wire to ditter 
el c welding and acetylene welding. 

his specially prepared “filler” was the first 
pt ducts 


ided thus primarily, Central Steel & Wire 


turned their attention to distinguishing betwe 
to welding one sort of metal and that suited 
it has been found, for instance, that the welt 
thle of giving best possible results in the ¢ 


would fail in some measure when applied to 


ing vanadium steel. 


Tests were made in laboratory and forge t 


analysis for welding materials suited to different 
ly, 


there developed from these experimen! 


ovre 
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Regulation. 


Speed in Welding. 

No Up-keep Expense. 
9096—95% Efficient. 
No Pre-heating. 


well known fact that electricity 
ften at a slightly higher cost to the user. 
ZEUS" only gives i 


lusive territory 


t irresistible impetus because 


by 


Low Current Consumption. 
Simplicity and Perfection in 


The electric 


the 
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A REVOLUTION! 


We abolish the time-worn idea of 
expensive installation for arc welding 








EUS 


A.C. ARC WELDER 


Note the “Fourteen Points”: 
. Low First Cost. 


8. No Moving Parts. 
9. Nothing to Get Out of Order. 


10. 
11. 
12. 


id. 
14, 


supp! inted the horse car, sac 
arc always was destined the “‘ul 
opera 
apparatus could handle 


of its materially lower 
is being apportioned. Dealers of gas 


the s 


ti 


j 1ro 


ng co 
Act! 


time 
st 


Adaptability to Over-head 
Welding. 

Constant Heat. 

Portability and Convenient Size. 

Efficiency on Cast Iron. 

Unit System. 


n, the gas mantle, etc., 
ate welding medium.” 


as compared to gas. 





Descriptive Matter is Ready. 


Write Us for Deliveries. 





GIBB INSTRUMENT COMPANY 


1644 Woodward Avenue Detroit, Mich. 


Manufacturers Also of Welding Apparatus of the 


Motor-Generator and Grid T ypes 
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t ( ¢ ed t standardize welding. hed success of the tvpes of the past. 
‘ ( r especially made for acetylene The “Zeus” welder is comparatively small, making 
] ktr for electric welding; “castox” for cast 1ron; sary to set aside expensive space for its accommod 
for cast steel ' for vanadium metal: “nickox” ther, because of its convenient size, it 1s portable. 
t kel welding kron for chrome nickel, and “railox” The “Zeus” is built on a unit system wherel 
f in welding railroad tracks, switches, frogs, ete. All are may install a 150 ampere machine, and when the w 
the famil me of “Swedox he er duplicate may be connected in parallel wit 
| er lizati roved great boon to the welding in nal machine 
dustr With the use f one or another of the eight varieties One of the outstanding features of the “Zeus” 
ber ( il job it found that at last Satistactory re- 
Its were ed The general adoption of specialized “fillers” 
made weldin muiftorm—dependable where, with the use of only 
one o-called ller the ever has been assurance of satis- 
tacti 
“ZEUS” ARC WELDER. 
electric are welding of the past has been thought of in the 
heht of large cumbersome installation of considerable cost. It 
h further been understood that since it consists of a motor 
generator set entailing moving parts, there might be some diff- 
culty in connection with its operation from time to time. It 
has always been understood to be inefficient on cast iron and 
in connection with overhead welding 
rhe new “Zeus” arc welder, manufactured by the Gibb In- 











Zeus Are Welder. 
arrangement for regulation. It is not necessary 
way, change the connections in the regulation o 
wheel connected with the secondary and extending t 
top of the case, raises and lowers the secondary 
for the regulation of the current necessary for d 
of electrodes. 

The inherent reactance of the “Zeus” welde: 


stabilizes the arc for different arc lengths. 
In addition to all its advantages, its cost is cons 
than the cost of the types of the past. 


WELDING RODS 
Mr. B. 


Che remarks of K. Smith in May 


1ss 
ing Rods are timely. I agree there is no suct 
an all purpose welding rod for steel and iron. | 
case. Take a welding rod with a low critical p 
test plate and upon cooling you may have just as 
as one would want, then take the same rod a1 
patch and if the shrinkage strains come at the 
of the weldnig rods low critical point, your wel 
use lis rod to weld a bolt and after welding 
I 1 th 1 t ld bolt 1 aft 
weld, it was O. K. till I got to the critical 
my surprise the bolt dropped in two. Then | 
I use for boiler welding and welded my bolt 
and after taking three heats and hammering | 
inch to inch there was no break in wel 
Zeus Are Welder, » 
the rod that is O. K. for steel boilers or 
t t | etroit, Mi is built of entirely different frames and use it to weld cutting lips on wl 
eee ' , r set. with its disadvantages of bulk and you will find they won't stand up unl 
cd t anted by simple transformer mate) will take temper same as the to 
t ’ 1] 1] transformers with nothit f the weld n't take temper it will give w 
t i le It ‘ { d that the current cor | nd lip will break off. I have some a 
— f is nf er cent less than the motor standing up on a machine that is breaking s 
' ( , ‘ts adaptability to overt 
as ' 
} | ( ¢ has ViVel ( siderable i si 
‘ ‘ ' > ; ment. It has fur WELDING HIGH SPEED STEEL 
rw welding T ¢ t ( high carbon steel to low carbot { 
the wav otf the to a cherry red Use Vanadium or nickel s 
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A STATEMENT AND GUARANTEE 


by ALEXANDER F. JENKINS 














President of 


THE ALEXANDER MILBURN COMPANY 


Manufacturers of Oxy-Acetylene Welding and Cutting Apparatus 











ILBURN Torches are original in design. They in no 
M sense imitate those of any other manufacturer. On the 
contrary, because of their originality and invention, pat- 
ents have been issued by the United States Patent Office (and 
others are pending), covering many original and distinguish- 
ing features. 













Interchangeable welding and cutting tips 


Design which makes possible the use of comparatively low and 


equal pressures of oxygen and acetylene— 





Gas passages so arranged that a cleaning wire can be passed com- 
pletely through any of them without injury 






Outer walls protecting the seats of the tips from injury due to 
rough handling. 





Design making possible high efficiency, great economy of gases 
and the positive elimination of backfiring— 





These and other original features, developed by the founders of 














this Company during the last twenty years, distinguish the MIL- 





BURN Torches and are largely responsible for their acknowl- 





edged superiority. 










The United States Patent Office has granted protection to features 
which give Milburn Torches their exceptional originality and worth. 
This Company guarantees against any liability for alleged infringe- 





ments which may arise from sale or use of its Torches and will defend 





any such action at its own expense. 





Alexander F. Jenkins, 


President. 






Baltimore, Maryland 
May 15, 1919 


















Reputable firms are invited to send to us, our Branches or our 
A gents, for Milburn Torches to testand compare at our expense. 
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a 1907 He was also first to weld a superheater 


was done on December 6, 1914. He also welded 


troughs, which was done in 1905. He considers 
| most important pieces of work the welding 
which eliminated fittings and which was do; 

S 325 on the Pennsylvania Railroad in June, 190s 

a pioneer in ~~ 


welding manganese frogs and cr 
was done on the Canadian Pacific in 1914 
\f 


‘ir. Smith was one ot the first contributors 


—_—aoe Aknguieer and he has -contributed ever since fr 





He has also been an advocate of safety first f 


Benjamin K. Smith many of his suggestions have been adopted 
TH subject of this sketch graduated from high school ae on railroads and in industrial plants 
23 , ; efforts, many railroad shops were induce: util 
id 1 PSUS at which time he entered a_ tec hnical . , I c es V . luce ltou 
; : Ing process not only tor the reclamat I 
+, learn the coppersmith trade which he followed : I ~ - - : € reclamation ot 
. ’ fective parts, but also in the manutac ing and 
ht lhe most important part of a coppersmith s work a I : 2 € a acturing a 
' of much equipment. 
laiminge of large and small castings, which have been 
1 1 - & : . Sj _ e 4 — : zy 
brazing with aluminating gas and compressed air Mr. Smith considers that all around welding, 
proce This led to his taking up the subject of oxy- *% railroad shop is ideal training for a commercia 
pron weldins rom 1913 to 1914 he was a foreman he States that after seveteen years of experienc: 


1 
h 


ie still finds that there is much to learn about 


WELDING IN ENGLAND* 


By Frank Mynottt+ 


“We have. been pestered to death about elk 

heaven somebody has come to talk to us about 

the blunt but expressive phrase with which a well 

British shipbuilder greeted an American gentlemat 

ark, N. J., who had cailed to introduce a tra 

vhich seems likely to shake up the British welding : 
| found ©. J. Holslag, the chief engineer 

\rc Cutting & Welding Co., of New Jersey, comt 


in the Hotel Piccadilly, writes the London « 
Phe Welding Engineer. A well set-up young 1 
tive appearance, Holslag is a 1908 graduate of | 
versity, finely equipped for his European missio1 


of facts relating to all systems of welding, the 





man has come here to assist in the establishing 
company of the Electric Arc Cutting & Weld 





be heart of Lendon. He is himself the invent 
emieeien UE Senlile. ine transformer which supplies the electrical r 
arc, a handy machine whose chief recommendat 
eld , ne f the Pennsvivania shops and he has also tremely hght weight, the transformer weighs 
serve iperintendent of welding for the Canadian Pacific pounds, instead of the four or five-ton “porta 
y anadis ‘ , ae 
1914 to 1918 vas master welder for the Michigan which the Briton is wont to walk around. With 
Central Railroad At the present time he is welding engineer contained apparatus you merely hitch up, rice 
the | ted States Welding Co., Minneapolis 1~b, hook on to the power line and get to wor! 
“— 14 With this strong recommendation in favor 01 
Snuth has been an earnest student of the art ot weld- ; pe 
+ of ' ee , the British associate company, with Mr. F. Fat 
ing and the experimental work he has done in the past ana mes r ii 
; a ee , , : at 25-27 Meobald’s Road, London, he quick 
the article 11¢ s conti ted to the trade papers at various ‘ 
, With the result that quite a number of the ne 
times ve bee vreat ( d assistance to the younger ; ‘ ah ee 
' ' ed ' ' ; ready in operation in some of the chief British 
en ot the trade Ile 1s credited with being the tirst to weld 
| ; ' , , °A nterview wi ‘ verican welding expert 
a motive , , T which occured Anvgust 16, n interview ith an American welding | 


London correspondent for the Welding Engine 
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Electrolytic Oxygen 


For cutting and welding operations it is of paramount importance to have oxy- 
gen of highest purity, free from inert elements. 


Electrolytic Oxygen produced today is 99.5‘, pure or better and the remaining 
element is pure hydrogen, an active element which is consumed in the heating 


flame and in no way retards efficiency. 


Tests carried out and reported by J. M. Morehead, late Chairman of the Oxygen 
Section of the War Industries Board, led him to the following conclusion, ex- 


pressed before the New York Railroad Club: 


“In cutting it is quite essential that oxygen be pure and if any appreciable 
amount of nitrogen is present, this nitrogen expands with the heat and pre- 
vents the acetylene from entering the slot. This results in a wide kerf and 
unsatisfactory work, while at the same time the amount of oxygen necessary 
for any given work increases enormously.” 


M. Amadeo, the well-known technical director of the Union de la Soudure Au- 
togene, Paris, as the result of a long series of cutting tests, reported to the Interna- 


tional Acetylene Congress at Rome as follows: 


‘The presence of nitrogen in the oxygen manifests itself by a considerable 
showing up of the operation and the lessening of the penetrative power of the 


stream of oxygen. 


‘The loss of speed of the cut for thicknesses from 10 to 30 mm. is pro- 
portionate to the amount of nitrogen contained. 


“Nitrogen magnifies the effect of scales and blow-holes and increases the 
changes in the metal which are made by the heating flame along the line of 


the cut— 


‘*Hydrogen in small quantities has no influence whatever upon the cutting 


operations.” 


For Economy and Efficiency use only electrolytic sxygen. 


Purchase it at service stations from the following manufacturers: 


CALIFORNIA 
California Burdett Oxygen Co., Los Ang 
California Burdett Oxygen Co., Oakland. 

COLORADO 
Burdett Oxygen Co., Denver 

ILLINOIS 

National Cxygen Company, Chicago 
\eme Oxygen Company, Chicago 


Burdett Oxygen & Hydrogen Co., Chicago 
swift & Company, Chicago 
INDIANA 


Indiana Oxygen Company, Indianapo 
1 


Logansport Oxygen Company, Logansport 


IOWA 
Bettendorf Oxygen Hydrogen Co., Bettendo: 
KENTUCKY 
Kentucky Oxygen & Hydrogen Co., Louisy ill: 


MICHIGAN 
Michigan Ox-Hydriec Company, Muskego: 
National Oxygen Company, Detroit 
Burdett Oxygen Co. of Detroit, Detroit 
MISSOURI 
ey Gas Company, Kansas City. (Twe 


st. hy al Cxygen Cempany, St. Louis 
MONTAN % 

Mountaineer Welders Supply Co., Butt: 
NEBRASKA 

Balbach Oxygen & Hydrogen Co., © 


NEW YORK 
Standard Oxygen Company, New k City 
International Oxygen Company, Co ge Point, L. 1 

NEW JERSEY 
International Oxygen Rpts Newark 
Standard Oxygen Co., Hoboken 

OHLO 

Burdett Oxygen Co, of Cleveland, Cleveland 
Ohio Chemical & Mfg. Company, Cleveland 
Dayton Oxygen & Hydrogen Products Co., Dayton 
Ohio Electrolytic Oxygen Company, Cincinnati 

CKLAHOMA 
Burdett Oxygen Co. of Oklahoma, Okiahoma City 

OREGON 
Portland Oxygen & Hydrogen Co., 
PENNSYL\ NI \ 

International Oxygen Company, ? 
— ere Ov rh I Piant t ¢ 
Burdett Guten n . Hydrogen Companys, | 
TENNESSE! 
Burdett Oxygen Co., Chat 


TEXAS 
Burdett Oxygen Co, of Texas, Ft. W 
Magnolia Gas Products Co., Hous' 

LCTAH 


Whitmore Oxygen Company, = 

Utah Burdett Oxygen Company, 
WASHINGTON 

Washington Burdett Oxygen Co, 
WESCONSIN 

Universal Oxygen Company, = 


Gas Products Association, Chicago, Illinois 


801 Marquette Building 
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\ ' ‘ 
Mr. HH ed with the reception give 
1 + ' 4 te yr | dot corre 
‘ ‘ ( ) ding it e might 
ce ( is but conservative, critic 
| ] , 
‘ e | greeab sel 
1 } j 
‘ ‘ a} ( rt (i 
; ene 
P | ] c ‘ th ve 1g wit 
( det ely ted 
! et d 1) ( 
vt } 
. denend: on three 1 os 
erat p P ! t these 
' Be ae ' éeaest ' 
! . . 
t ve have \merica, and 
t elae r r jual oO both sides of the 
t t een highly developed in the 
| P ¢ ’ 1] +} } 
its , ‘ ’ nothing has been done here The 
e% Imitted t yy Englishmen we have 
p t t ve a mrabl i rece 





(. J. Holslag. 


Among the shipbuilders and engineering shops in the north 
Mr. Holslag reports satisfactory progress. The north is, of 
course, practically the chief center of the British engineering 
world ere the great shipbuilders and repairers and the great 


firms sith their mammoth works are to be found. 


These of all British business men are probably the most. pro- 


gressive, always receptive and eager to find new methods and 


ready to “ser the ld whet ce experience dictates the nec 
sitv for these courses But, said Mr. Holslag, | am bound 
to vy it is slower work and more dithcult to make headway 
here than m A\mertea, though when once vou get the business 
mat they stay rit ) 1¢ expressive phrase. 

\s far s the Eritish and the \merican welders are con- 
cerned it may be admitted that we are 50-50; in the work 
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they « the re equal: but want of plant stops t 
In the United States, continued the visitor. we 
the ral world is highly developed; here it 
the States the railways have found welding indisp: 
the tomobile world, the garages, the manuf 
machine shops all tind great use for it, but of « 
est field of activity is to be found in the rep] 
ers, et | welding. Wherever there ar 
lding ll do the work faster, cheaper. 
1 hie cst iveted joint vou can make is t 
tre t d the ordinary single riveted jo 
ent, eve where the rivets are ll perfe 
erfect rivets. the results are even less 
ec! 1 ce t wd Holslag t is quite ¢€ 
cent trenetl tlere are three pieces of metal 
electr ly welded. Each of them has success 
6,000 Ibs. pressure, and all broke outside the wel ) 


welds are still intact. Mr. Holslag showed our 
these metal strips. There is nothing like an ocul 
to prove your point, and the impressior 


nds of British welders and other engineet 
s is remarkable 
continued | 


With shi 


another 1t was 


Velding in the United States, 


ve! ft the fabricated 


ships. 


lant and assembled in 


there should be some factor to correct mistake 
pro 1 to be it. So effective did the operatiol 
the essels were completed | lovd's Revistet 
them 


relative values of welding 


British 


pe iking of the 


ventor of the transformers hew to 


met ‘ 


to 1/15 inch the honors lay with the gas proce 


that, in his judgment, the future lay with the 


was more economical and more speedy 
Questioned as to why the thermit process seem« 
much more of in the States than in Britain the 


pert said he could see British men in the busine 


} 


what repetition jobs meant. They could compet 


up to any size, but they could not compete wit 
tion work 

It was pointed out to Mr. Holslag that the 
\meri 


Britain, whatever the re 


ing verv heavy castings by thermit in 
uuniterpart in Great 
vhether it was because of the smaller size of 

ones. Pouct 


or greater ease in obtaining new 


point Mr. Holslag observed that both these ,» 
rrove factors in the case. Take, for instance, the 


ican locomotives compared with the british 
\merica had 400 ton locomotives, 150) ft 
capable of drawing 200,000 Ibs., there seemed 
Britain approaching these dimensions. 

This appearance of American welding experts 
Atlantic, writes our cor! 
»] 


lag on this side of the 
a visible sign of America’s interest in a field 1 

so far has been little touched by American busines 
is bound to make an impression in welding circles 


Lord 


mirable work in the national interest in the United 


Reading, who landed in Britain May 10 
to a British interviewer of the feeling that seemed 
in America and Britain, that the commercial met 


tries seemed to have an idea that their compet 
first to get away in the race for the world’s bus! 
icans, continued his lordship, are undoubted!) 
more of their attention to international trade 


before the war. Indeed it is not to be wonder 
the necessary outcome of the present financial posit 
ica as compared with the rest of the world 


While 


from the present point of view, he 


American shipping. Lord Reading saw 


apprehension 


tor 


Britens would have to 


be prepared for gre 
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Every foot of Plastic-Arc Certified Welding Metal (patented) carries 
our guarantee that it can be depende-! upon to do exactly what it was 
made for and that it is uniform throughout. 


These certified metals give maximum results when used with a welder 
employing low voltage and a constant, automatically regulated current, 
the fundamentals of Plastic-Arc Welding. They will, however, give more 
satisfactory results with any system of welding than can be obtained 
with ordinary welding metals. . 


There are eight grades of Plastic-Are Certified Welding Metals, and 
each grade has been carefully developed to give maximum results in a 
definite line of work, as follows: 


GRADE NO. 6 GRADE NO. 17 flat where deposited; of medium tensile 
r work where ductility and high ten- For use in filling in blowholes in stee tre m zt ide v designed for weld- 
« strength is required and gray iron castings and all work ng tnt ror 
where parts are not subject to undu 
GRADE NO. 8 strains or Where tensile strength is not GRADE NO. 31 
seful for building up worn places an important factor gh tensile strength and conductivity 
Vhere high tensile strength is not re- mbined with very smooth flowing 
red Can be readily machined. GRADE NO. 20 specialls de signed for overhead weld 
Bronze alloy for bells and all brass 1 With deep penetration 
GRADE NO. 9 copper and bronze work 
ise on all cast steel parts re quir- GRADE NO. 33 
x high strength in the weld. Stand- GRADE NO. 30 Exceptiona smooth flowing qualities 
1 with many railroads and shipyards This is an exceptionally easy and fast pe Vv designed for overhead weld- 
this purpose flowing electrode and lays relativels t Netratior 


Prices and samples of any grade will be furnished upon request 


Witson WE -per AnD Metats Co., Inc. 
3 Rector Street, New York 
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t uce more than they did before the war and tind 
rkets for the products bevond home consumption. He felt 
ent that the I } re would continue to maintam 
rid position, but there was plenty of room both for the 
ed American and. Britis ctivities and a considerable 
ild have te elapse betore (sermanyv was 1n a position 

e her competition felt 
thing e clear, writes our correspondent, 1f America 
ritsurive to end out ¢ pert or the tvpe of Mr Holslag they 
HW} not need to fear the results. Holslag grew up on Amer 
ds and tram car lle was with the Public Service 
Ne lersev and New York City, and the Peekskill Trans. 


the electrical engineering de- 


t of the New York Central. 


THE VERTICAL WELDING OF ALUMINUM. 
e Union de la Soudure Autogéene at the suggestion of the 
té L’ Aluminium Francais have recently carried out a series 
experiments on the use of the oxy-acteylene process for 
ertical welding of aluminium. The tests were made with 
ect of finding under what practical conditions sheet 
ium could be assembled in position, so that armoured 

cement vats could be lined with aluminium. 


The problem arose over the fact that it was impossible to 


truct the aluminium vats which formed the lining in the 


op and the problem was analogous to that of manu 
turing lead chambers for the manufacture of acid. 


\ series of competitve tests were first made with a view 

out which was the best preparation. The plates 
made to overlap, in the same manner as when welding 
leet, flaneing the edges was also tried and lastly, the 


, 
! method of butting the plates together proved very 


There 1s a distinct difference between the vertical weld 


of aluminium by overlapping the plates and the vertical 


eldit of sheet lead where no filling material is used be 
the case of aluminium a welding wire is essential not 

tor adding the tlux to the edges to be joined, but also 

for providing the metal necessary for each of the drops which 


are vertically added. 


lhe welder commences by heating the edges to be jomed, 
“ing care to keep the welding wire varnished at its extremity 
with flux, in the heated zone. At the moment melting takes 
place, the edges are joined by means of the welding wire which 
Iso cleans the molten bath and adds a little metal. This 
operation is repeated for subsequent points until the whole 


weld is completed. 
lhe tests were made on sheet aluminium of 11 and 14 gauge. 
[he results obtained when welding test pieces vertically, and 


+1) 


constructing vats of the type described, have proved very 


tisfactory and conclusively show that oxy-acetyl 


can be employed for welding sheet aluminiun 
The general appearance of a weld made by ar 


workman on aluminium, is very regular. The per 


excellent \ welder who is used to aluminium 


result after a few trials. 

\With a view to thoroughly testing the results 
ments. a vat of cubical shape with rounded corne: 
tructed. The sides were made of 14 gauge and 
11 gauge aluminum. The sides of the cube wert 
velds along the bottom measured about 11 feet 


ertical welds of a total length of 7 feet. 
\ll the welds have been executed from the 
vat, the vertical welds were practically the sam 


uired in the work to be undertaken commerciall 


The power of blowpipe used for both the verti 
zontal welds was one consuming 150 litres of 
hour. It should be noted that the power requir 
tixed in advance, in the same detinite way as for 
because it obviously depends on certain conditions 

\ll the welds were made after previously tacki 
of about 4 inches. The rate of welding for the 
was 7 minutes per foot run, not including tacki: 
of welding wire was 11 gauge and the well-know 
flux was used. 

In conclusion it is necessary to add that the 
ing of aluminium must be carefully studied ai 
care in its execution, nevertheless, it is certain tl 
variety of work it will prove of real value.—IlD 
lene and Welding Journal, London, Eng. 


PREPARATION OF WORK TO BE WEI 
Cast Iron 
It is customary when a broken casting is se1 
department to be welded to have it leveled to s 
There is always a loss of time in tinding out 
velder wants it leveled, for every: welder knows 
wavs to level it wrong and only one way to le\ 
yvone other than a welder levels the work out 
does it wrong and that’s excusable, for nobody full 
the trials that a welder has with a casting to 
than a welder himself. A person (other than a 
prepare the job for welding and think that it ts © 
shown to the welder, it is all wrong. I mentiot 
impress the reader with the fact that these very) 
great deal of confusion and loss of time, which 
the welding trade, which is still belittled by men v 
leaving no stone unturned to learn of its every ad) 


of time in preparing the work for welding 1s an ey 


welding industry, so IT will try my best to show 


nate this very serious drawback. 








WELDING PINCER 
MODEL 3 

Price, $1.00—3 for $2.50 

Length, 16 inches. 


pound. Holds the 
rigid at angle shown. 


Weight, iy 
welding rod 


Jobbers and Agents, write C. SORENSEN, 








A slight pressure on small lever opens jaws. 


SENT TO ANY WELDING SHOP FOR A 30 DAYS’ TRIAL ON RECEIPT OF PRICE. 
If not needed after that, return pincers and money will be refunded promptly. 


18 E. 16th St., 


CHICAGO 
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ay On The Job! 


The hospital pays no dividends. Protect your- 
self against the everyday accidents with Wheeler 
Protective Wearing Apparel. The cost is small— 
the benefits are great and positive. You owe it io 
yourself, your family and your employer to safe- 
guard your physical ability. 


WHEELER | 
PROTECTIVE 
WEARING: 
APPAREL 











Wheeler Asbestos Glove 


who knows the Wheeler line. 


WHEELER PROTECTION PAYS 


The Wheeler line of protective apparel is the most Wheeler 
complete made. Every item in it is of the best quality, 
1aranteed to give satisfactory service. Wheeler Apparel is in use in thousands of plants and factories. 








Asbestos Mitten 


Ask anyone 


Write for full particulars of our Asbestos, Fireproofed Duck and Leather Gloves, Mittens, Coats, Pants, Helmets, 


Leggings, Spats, etc. 


F. H. WHEELER MANUFACTURING COMPANY 


215 West Huron Street, CHICAGO 











AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.25 Fully Illustrated 
This is the only complete book on the “Why” and “How” of Welding 


Explains in @ simple manner apparatus to be used, its care, and how to con- 
s t necessary shop equipment. Proceeds then to the actual welding of all 
automobile parts, in @ manner understandable by everyone. 

ves principles never to be forgotten. Aluminum, cast iron, steel, copper, 

ass, bronze and malleable iron are fully treated, as well as a clear explana- 
if the proper manner to burn the carbon out of the combustion head. 

Automobile Owners, Garage and Service Stations, Blacksmiths and Machine 

Shops, a8 well as industries using the oxy-acetylene flame, will find this book 

‘ the utmost value, since the perplexing problems arising when meta] is heated 

elling point are fully explained and the proper methods to overcome them 


CONTENTS 


CHAPTER I.—APPARATUS or Boss Welding—Preheating the Case 
ENOWLEDGE. —Gas Preheating Flame—One Side or 
tygen Supply—Care of Oxygen Both—Collapse of Weld—Broken Bear- 
ier—Acetylene Generation— are ings—Direction of Welding—Shrinkage 
Generator—Regulators— are of Cracks—Missing Parte—Finishing— 
guliator — Creeping Regulators — Die Moulded Castings—Body—Other 
aiges—Care of Gauges—Welding Parts. 
Care of Welding Torch— CHAPTER V.—STEFEL 
s of Heat—Hose and Goggles Welding Knowledge—What the 
\PTER II].—SHOP EQUIPMENT Flame Does to Steel—The Welding 
AND INITIAL PROCEDURE. Rod—Simple Welding—Position of 
Preheating Agenciee—Welding Ta- Flame—Reinforcing the Weld—Frame 


ocation of Welding Outfit— Welding—Lengthening the Chassis— 
> ng the Welding Outfit—Adijust- Tube Housings—Worn Parts—Gear 
ff Flame—Principle of Weld- Welding — Case Hardening — Light 
General Welding Knowleige— Metal Welding—Gasoline Tank— 


ng Rods and Fluxes—Choice of Welding Adjacent to Rivets—Shaft 
Expansion and Contraction. Welding—Construction of Parts 
CHAPTER VI.—MALLEABLE IRON, 


HAPTER III.—CAST IRON COPPER, BRASS, BRONZE. 

nple Welding—How to Hold the How to Detect Malleable Iron— 
F e—Hard Cast Iron—Pin Holes Brazing Malleable Iron—Rear Hous- 
a: Blow Holes—Lug on Cylinder— ing—Reinforcing the Braze—Brazing 
“eter Outlet—Cylinder Welding— Tube to Housing—Building Up Worn 

ression Head—Finishing and Parts—Copper—Brass and Bronze— 


g—Scored Cylinders—Cylinder Silver Soldering 
*—-F ly Wheels—Pistons—Crank CHAPTER VII.—CARBON BURN- 
- Babbitted Bearings — Valve ING AND OTHER USES OF OXY- 


*s—Preserving Threads—-Conc?u- GEN AND ACETYLENE. 
5 f Cast Iron. Principle of Carbon Purning— 
HAPTER IV.—ALUMINUM Method of Operation—Lead Burning— 
of —Welding Knowledge—Pud- Soldering—Case Hardening— Heating 
System—Flux System—Compari- Uses. 
~ Systems—Welding Rod-—-Prep- CHAPTER VIII.—HOW TO FIGURE 
, n of the Weld—Inlet Manifold— COST OF WELDING 
4 of Crank Case—Welding the Arm Oxygen Consumption—Dissolved 
it Taking Out the Motor—Rreak Acetylene Consumption—Torch Con- 
in the Body of Welding Cold sumption Test—Acetylene Generator 


ng Method of Setting Up—Lug Consumption—Cost Card—Conclusion 


‘sany address Poot. THE WELDING ENGINEER $f 5: 2ssrbore 
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ELECTRIC WELDING 


By ERIK OBERG 
A Practical Book on This Important Subject and One 
That Embodies the Results Obtained and the 
Methods Used by the Most Prominent 
Concerns in the United States. 
295 Pages, 6x9 Inches, 213 Illustrations 
PRICE, $3.50 


Electric welding has become so iinportant an art in the 
mechanical industries that a comprehensive treatise on 
this subject covering both the resistance and the arc weld- 
ing processes is needed in the trade. A special study of 
the subject has, therefore, been made by the authors of 
this work, who have been assisted in their work by the 
experts in resistance and arc welding of some of the most 
prominent concerns in the United States engaged in this 
line of work. 

Consultations with the experts of these companies have 
made it possible to obtain thoroughly up-to-date informa- 
tion embodying the latest developments and discoveries in 
the art, and it is believed that, for this reason, the book 
will prove especially useful to those who are already em- 
ploying electric welding equipment or who are cantem- 
plating its use, as well as to the students of the subject 
who desire to obtain authoritative information on the 
electric welding processes. 

CONTENTS 

Electric Welding Processes—Electric Resistance Butt- 
Welding Special Butt-Welding Machines and Processes— 
Electric Spot-Welding—Seam-Welding and Riveting— 
Percussion Welding—Electric Soldering—Principles of 
Electric Arc Welding—Applications of Electric Arc 
Welding—Welding Transtormer Tanks by Electric Arc. 

“Electric Welding” is splendidly bound in green cloth. 
It is fully illustrated with cuts and engravings and gives 
in its 295 pages exactly the data and information on elec- 
tric welding that the man in the machine building plant 
requires. 


THE WELDING ENGINEER 608 S. Dearborn St. 


CHICAGO 



























































lbHE WELDING ENGINEER 
ELECTRIC ARC WELDER FOR PORTABLI 
t STATIONARY USE. 
( ( exhaustive investigation into. the 
( e the e exc ne shops, railroads and ship vards, the U.S 
cast it Niagara Falls, New York, have 
( r t t veld ¢ m chinery that meets t] 
t the ve W he it et haracter of work. 
nh to pude t t t t th the where it is practicable to bring tl 
rorce tine et the the a 1 r seventy-five teet of 
the t tow ¢ the bre c et tationary type is provided; also a light 
Une etal ty the c t will give ble ine is made which may be taken direct 
. ; cat de of the | k. Git ether it be in the shop or yard. 
: eep 2 g until With rated capacity of 4 K. W. the USI \re 
the metal t extreme end of the break nea 00) nperes direct current,’ or less, with an are 
’ e end t ¢ U \ 1 can force enoug ( and open circuit voltage of 35 to 65 
a. MT ere are jobs that cannot be done cle the form of a converter for-use on 100 
uw e t ting are not too large | I) ©. circuits only, and wn the form of a motor-g 
ethod ideal t et vorked out successfully on Hl other A. C. and D. C. circuits. Weighing only 
‘ ts, ete the converter delivers current at the arc through th: 
‘ t vill ¢ 7 
t ( dat I w 
doe | a 
thie (i¢ tte the tt 
levelec t | have eat 
the til it re ida 
thre ler ( the: ler 
er ar : the m etowe 
111 ‘ t idi tl t this 
metho ed our 
Wool Cpal { \ it 
i re te ha ( the { i 1! 
t ] a] « ‘ ( 
clam t dow nif t 1 po 
it} ‘ re t | hope 
thi il ‘ clear te r der Iry 
1 | doit t t r hk 
vell and goo es , = 
‘ thre method 1 1 { | 
Vat tl t veldu lust be 
implied prepar i weld 
d preheating and ow 
heat tte weld make more Yankee Welders in France, Note German Prisoners. Courtesy of Serg’t A. K. Morgan, VM. 1. ¢ 
‘ tf the modern blow. torch 
die rick md charcoal, ete Save all the time vou can, izing reactor with the remarkably high efficiency « 
that vhat advances the welding industry Get away from cent. 
ke method \nv one th has advanced ideas on welding lhe motor-generator type consists of a 7 H 
dscutt eal ve ire all anxious to learn. Pell 1). ©. motor on the same shaft with a 4 kK. W 
exper ces t ind it will tell all (generator. Inherently regulated, compound wound 
‘ ereste nd with drooping voltage characteristic, it 1s cla 
\\ ap Lia mw enerator as well as the converter, produces al 
ited to are welding. 
Producing practically constant energy in the ar 
tantly when the electrode touches the 
issure a strong steady arc with a c 
etal into the weld. 
( vortable use a truck equipped with mot 
ce erter, panel, reactor, cover and cable reel 
| ch is 28 ins. wide, 55 ins. high over ¢ 
| weighs with complete equipment about 
\ « log describing the USL electric arc weld 
d 1 the advantages of this type of mac! 
Vel methods, has been prepared and is now 
NEWS ITEM 
nternational Railway Master Blacksmit 
will lad their next annual convention at the 
( \ugust 19th to 21st. inclusive. \1 
ttendance is anticipated and because of the t 
inifested by the Blacksmiths’ Association u f 
velding, this should prove to be an important g ither 
a trade 
1 ~ I Portable and stationary Are Welder ea = . 
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Welding 
Protection for the operator is best obtained 
by the use of a correct mask. Our type : 
17 mask is fitted with the best lenses to : 
shut off injurious rays from the eyes. At the same i. ie : 
time the face and chest are well protected from burning. g the <ye. Allows: obetater 29 see . 
The shield is especially useful in watching welding : 
operalions. It protects the eyes and exposed parts = 
of the head. - 
Our type 7 welding handle is extremely efficient in : 
using the electrodes. It holds them tightly in any = 
position. Catalogue 104 : : 
has the information. : 
Electric Arc Cutting & Welding pial : 
222 HALSEY STREET NEWARK, N. J. - 
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lf You Really Want Economy 


Get This Torch 
With o Tips 


53(—)°° 








SMITH’S 


Welding Torch No. 4 





the best torch value we know of—the lowest priced high 
ch l i 

just as economical 11 peration as in its cost it operates 
It is economical of time ecause tis casy'to operate Because 
t operates under such low pressure it produces a soft flame which 

M f t low tl | ] tl | ] 

> are ‘ ; > 
Manufacturers onomical of the operator’s strength The grip is comfort 
We have an_ attractive ible, the balance ot torc] easy to work with 


proposition to offer manu- Sa? chao” ean ps xsoog Cutting Head ‘or above torches, 
facturers who do a large ee ge ; Bagh iade hth angen : : —o. 
amount of welding and a a res oon Railt pper tips, exch 3.06 
cutting and need several \" Manufacture the St g Torch 3 5 tthe celebrated “Fate 


torches or _ generators. 


ree ee ee ee SMITH’S INVENTIONS, Inc. 


write for details. i t : - 
Dept. I, Minneapolis, Minn. 
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WELDING ON C. & O. 


| P ’ 
ne comment ha ween raised in regard to my article in 
May issue. under this headline would like to state that with 
thie eptre { the lacksmith the work here 1s being han- 
( thy as stated in my article 
J. EK. Histed 
hie etal & Thermit ( orporatior New York, N. Y., has 
i folder €1 titled “How Ther nit Healed My Broken 
Jaw which jlustrates the operations involved in making a 
Phern veld on the 1 ton broken upper jaw of an alliga- 
hear ed by Jo eph & Bros. Company, Modena, Pa. 
The break welded was SO inches in leneth and varied from 
j to i t! ‘ 


HYDREX FLOW INDICATORS 


he Hydre Engineering (orporation, 73 W. Eagle Street 
Buttal Ne York, have issued a pamphlet which contains a 
eat deal of information about the Hydrex Flow [ndicator 
( 1 bye ent request 

he Modern Engineering Company, 25rd and Walnut Streets, 
t. Lou Mo., have issued a price list covering welding and 
cu pparatu ind upplies 

Phe United States Welding Company, Minneapolis, Minn., 
have issued catalogue sections Nos. 23, 25 and 34. No. 
describes light welding and lead burning apparatus, No. 25 


describes welding rods and fluxes and supplies, No. 34 describes 


torche adapters, regulators, gauges and miscellaneous equip- 
ment \ bulletin has also been issued describing welders’ mold- 
ing compound which used for making molds for building up 
lugs and missing parts, preserving holes and banking up alu- 
riidiiim 





Classified Ads 


Help Wanted—2 

Wanted—4 lines 
Ads- line, minimum 4 lines. 

Court 8 words to line. Add 6 words for keyed address. 





5e per line, minimum 4 lines. 


free 


lobs 


Other SOK per 





Hlelp Wanted 
Wanted 
\ds 


Count S we 


25¢ per line, minimum 4 lines. 


t lines tree 


0c per line, minimum 4 lines. 


\dd 6 words for keyed address. 


ine, 


rds to 





Wanted 


Eengineer, or 


Salesman to. solicit 


The "elding 


furnish names of possible readers. Compensation 


Write Mackenzie. 


subscriptions to 


good Cx rresponde nce confidential. 


oe ee eee ee 
GENERAL WELDING & EQUIPMENT CO. 9 


107 MASS.AVE.BOSTON.MASS. 
a oe oe oe he Se or 





Wanted 


machinist 


\ first-class oxy-acetylene welder who 


or an auto mechanic. Steady work at 7; 


ind time and a half for overtime and Sunday 
lron Works, Lewistown, Mont. 


town 





Wanted—W. k. Tank. 


()tte, Herrington, Kans. 


Presto State lowest pr 


Wanted 
understands preheating, for our repair shop. Ad 


Welding 


\n experienced welder on steel and alu: 


Bournonville 
York City. 


experience Company, 24 


Street, New 


Wanted—To 


commission 


\gents handle tiuxes in_ their 
liberal 
American lux Company, P. 


New York City. 


Correspondence contide 


2. Madisor 


basis. 
Box 153, 
tion, 


Man 


distributor in 


Sales Service wanted by established ox 


sales Cuba. Man must have 
and cutti 


Write givit 


( ‘uba, Care 


practical experience in welding 
cel] 


Single man preferred. 


\ddress 


ing ability. 


ticulars as to qualifications. 


“Weldn I:ngmeer” with theoretical 


and practi 
and experience. Must have experience in ship 
construction, to take charge of electric welding 
a large ship repair yard Will also have to desig 
vise electric welding construction in connectio: 
building. Must be a 24-hour a day man with 
ambition. State age, education, experience, gener 


and salary to start. Address “Electric.” care 7) 


‘oP 





Limited Number of W. K. 300 Ft. 
P. O. L. Cylinder 


$50.00 Empty 


Gas @ $2.40 per Cwt 
Cash — F. O.B. Detroit 


The above price can be 
when compared with the $65 
price. Slight discount in quar 
or more 

It will pay you to let us ha 


quiries for equipment and sup} 








Weldit Acetylene Compan) 
68 Grand River, West, Detroit, M 











WELDING AND CUTTING 
EQUIPMENTS 


HIGH QUALITY AND EFFICIENCY, LOW 
OF OPERATION AND MAINTENANCE 
CONSTRUCTION, ACCESSIBILITY AND 
CHANGEABILITY OF EVERY ESSENTIAL ! 
AND THE CONSIDERATE SERVICE WE 
LOW UP WITH—HAS BUILT UP A RE™ 
ABLE TRADE) WITH THE MOST PROM 
CONCERNS. 


WRITE FOR OUR LATEST CATALOGUE ABOUT REGULATORS, CUTTING AND WELDING TORCHES 
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Acetylene 1c per foot 


If you generate it 
with a 


EID 


Type FG 











The Sockets of ‘‘Natweld’’ Gauges 
are made of Swedged Naval Bronze. 


They do not leak. 











Portable ““NON-LEAKING 
Automatic SOCKETS” 
Acetylene This is one of their superior features. 
Send for sample set. 
Generator ioiions 


Made in 25-lb., 50-Ib., and 100-Ib. 
Capacity 





IV rite for pri es and literature 


ECQUIPMENT Co. 


Modern Engineering Co. e, LACROSSEWIS. ,e 


23rd and Walnut Sts., ST. LOUIS, U. S. A. Kresge Bidg. SIE.42"2ST. RailwayCxchange ‘ 
DETROIT NEWYORK CHICAGO 

























































Genuine Genuine 
Swedish Charcoal Swedish Charcoal 
Iron Bars Iron Welding Wire 


Best Swedish Brands 
Immediate Shipments From American Stocks 





There is no substitute for Genuine Swedish Charcoal 
Iron on the score of quality 







Federal Tool & Alloy Steel Corporation 


Thomas Towne, Ist Vice President and Gen. Mér. 


General Office: Woolworth Bldg., New York City 












66 Rutledge St., Brooklyn 

1280 Ontario St., Cleveland 

654 W. Lake St., Chicago 

319 Metropolitan Bank Bldg., New Orleans 





Branch Offices and Warehouses: 


























———————————————————————————_ _____—________), 
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the latest discove 
It absolutely re 


Have you tried our A-44 Aluminum flux, 
fluxes for both cast and sheet aluminum? 
the guess work from aluminum welding. 


a complete line of fluxes for welding and brazing Cast Iron, Brass, Copper and other metals 


Aluminum Welders 


We manufac ture 
Scientific basis. 


If you will 


\MERICAN FLUXES aa trial you will be convinced of their superiority. 


AMERICAN FLUX COMPANY, P. O. Box 153, Mad. Sq. Station, NEW YORK CIT Y 


ve 


‘e 
giv Samples on reg 

















Campbell’s “Oxy-Acetylene” Welding Manual! 


CONTENTS 











By Lieutenant Lorn Campbell, Jr. ee 
Ordnance Corps, U. >. ; 3 I. ae 


Il.) Operation. 


Part Three 
Welding 
Part Four 


‘ . ; Il. Shop Equipment, Welding 
mr ut ( ampbell organized ANG conducted the Army IV. Seueeeiies aaanibe. Vil. ete’ Wethties 
Vel i School at Cor iS > ‘ ‘ 3 VV. Preheating Agencies. IX. Part One \ 
Weldi ir } L | COrla, Il. Ii 1¢ W manual 1s VI. Part One—Welding inum Weldi 
based on his experience there, In training soldier of Cast Iron. Part hwo 
11 - ‘ S, Part Two—Welding inum Weldi 
Werdel Lot pages Ss illustr: itions, bound 11 cloth, of Cast Lron, Part Phree \ 
4195 Part Three—Weid- inum Weldir 
- ing of Cast Iron. X. Welding 
y y ey Part Four—Welding able Iron 
THE WELDING ENGINEER of Cast Iron. NIL Oxy-Acety ler 
( hic 1~7e I] Vil. Part One — steel ting. 
“os Welding. AHL. Carbon Burni: 


Glossary 
Index, 


bos S Dearborn ho, Oe Welding. ae 














One of the Best and Most Economical 
Generators Manufactured 


Electric and Oil Preheaters 
Cast iron rods 24 in. long 
Tobin bronze rods 

















Manufacturers of 
Welding and cutting apparatus 


Lead burning outtits 
De-carbonizing outfits 
Welding torches 
Cutting torches 
Sheet metal torches 
Battery torches 
Acetylene torches 
Kegulators 
Safety lighters 
Carbon rods 
Carbon paste 
Gauges 
Hlose 
Goggles 


Oxy 


Wire 


Superior 





Acetylene 
Hamilton, Ohio 


Manganese bronze rods 
Aluminum rods 
Aluminum « 
traving 
Urias 


Norway 

Sweden 

Superior 

Vanadium 

Nickel 

Asbestos paper 
Asbestos gloves 
Welding plat 
“VV? Blo 


Machine (Co. 

















Fyber- Weld GOGGLES for Welders 


of vulceaniz 
ectri 


Fitted with “Essentialite”’ Lenses Frame ts 


Prices as f Ws 


No. 510, fitted Essentialite lenses, 














1 
in addit 


No. 4 shade, for cutting and cover glasses 








{| 














No. 51/0, fitted Essentialite lenses, No. 6 shade, for welding and cover glasse 5 | 
No. 510, fitted with amber, smoked green or deep blue, cesco blue and cover glasses $ 
Extra cover glasses in clear or amber tint P 
“ESSENTIALITE’ LENSES | 
ic of : Eseontialite’” ler - gn et tap 1 a . itil hi 
In placing the ‘*Essentialite’’ I«fore the trade, we have, after n 
oe vera ail ' vin ra We h pr ves p | 
Manufactured By CHICAGO EYE-SHIELD CO., 2300 Warren Ave., Chicago, III. | 
The Liberty Solder is the only solder that will stand a guaranteed tensile strength of 12,000 L! 
per square inch ina cast state used by most automobile builders, aluminum foundries, garages ar 
welding shops. A trial order with instruction booklet will be sent to you for $2.00 It will su 
prise you. _ 
LIBERTY WELDING & MFG. CO., 772-74 Grand River Ave., DETROIT, Mic! 





—— 












afford to use less than the best 
our repair work. Imperi al We ldin 4 
; nent is first in Safe sty, 
Tt mainte nance 
is consumpti 
ifte n pays for its cost 


ll ¢ 
i 


iarters for Wi ing, Cutting, 
d Lead Bur g Equipment 
of ‘all kind is ror yo ee on man 
for the Imperial Catalog and | 
d information regarding methods of Bron 
1, economies effected, etc. 


IMPERIAL BRASS MFG. CO. 


CHICAGO, ILL. 


522 S. Racine Avenue 
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Increase efficiency! 











Improve quality 


work! 


Save time and gas! 


Use the 





Pat. Pend.) 


It permits to set 












ple reading. 


and easily applied. 
Write for 


formation. 


further 


Hydrex Engineering 
Corporation 








a 


Reduce the scrap pile! 


“HYDREX FLOW 
INDICATOR” 


flame properly for each 


torch, tip or special 
work. 
It indicates consump- 


tion of any gas by sim- 


It is reliable, foolproof 


Hutchinson Bldg., Buffalo, N. Y. 














a ee y 








spe ie, 3 | Pat 


Cutting and 
Welding 


The success of your plant in 
cutting and welding depends on 
low gas cost, high gas purity, 
constant gas supply. 


The installation of I. O. C. oxy- 
gen-hydrogen generators in your 
plant will assure you of these 
three essentials to good service. 


os 
—— 


The I. O. C. System will give you 
highest-efficiency oxygen and 
hydrogen, produced by appara- 
tus of perfected simplicity made 
i] to occupy a minimum of floor 
space, at the lowest cost. 


| Isn't this worth investigating? 








*‘Largest Manufacturers of Standard Elec- 
I trolytic Oxygen and Hydrogen Apparatus” 


International Oxygen 
Company 


Newark, New Jersey 
Verona, Pa. College Point, N. Y 
Chicago Pittsburgh Paris 
1.0.C.Ltd.,38 Victoria St.,Westminster, London,S.W. 














—— 
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“Aluminum Flux 


The “Lawrence” Aluminum Flux is the only flux suitable for both sheet and cast aluminu; 
Used by most body builders and aluminum foundries in their salvage work 
WELDERS: You will have no trouble in welding aluminum. A trial order will surprise you. 


L. LAWRENCE & CO. (Est. 1862) 1240-50 E. Jefferson Ave., Detroit, Mich). 
















—, 


- PRES) “Morey” Aluminum Flux 
Welding and Cutting & +44 
Apparatus ees Our product is a wise investment 


Its pre-eminence is no fable. 


INJECTOR LOW PRESSURE TYPE REGULATORS i Look with caution when you buy 
. eats For “MOREY” on the label. 
Messer Welding Supply Corp. — 


107-109 Eleventh St., Brooklyn, N. Y. ag 


Morey Flux and Chemical Compan: 
Parkesburg, Chester County, Penn., U. S. A 











SALESMEN WANTED | |CARBON PRODUCTS FOR WELDING 


Carbon Electrodes 


ee a Carbon Rods and Plates 
and Solicit Subscriptions and Adver- linea ial 





To Represent the Welding Engineer 


tising During Spare Time—Write for 


Particulars. LL. B. Mackenzie 


lf it’s carbon—we make it 


NATIONAL CARBON CO., Inc. 


Cleveland, Ohio 























The Latest Book on Welding 


Oxy-Acetylene 
Welding and Cutting 





182 Pages Fully Illustrated W 
Price, Postpaid, 75 Cents By P. F. ILLIS 
CONTENTS Written by one of the oldest and 
Chap , : aan 
Nw nag yes, t f had most progressive authorities on 
3, Welding and Cutting Torca the subject of welding. An up- 


Chapter 4, Apparat d i ‘ 
inctellation. Chapter §, Pre to-the-minute text book, written 


paring for Welding. Chapter for the purpose of giving the 


6, Weldin f Different Met- 
als Chapter 4 Welding a welder the greatest amount of 


The Oxy-Thermalene Method o! 
Welding, Cutting, Brazing, | ' 


She et Metal and Pipe. Chap information for the least possible ACETYLENE OIL GAS PR 
= °. gg Pate eae cost The third edition is now the gas of greatest efficien 
Parts. ‘i ready. Price, 75 cents. and SAFETY. The only class 


Saves 25% on gas and oxygen. 


FIRST CLASS REFERENC! 
Special Welding MACHINES 
teed no flash back cutting and 
torches, and supplies. 


The Thermalene Co., Chicago 11 


BOOKS ON WELDING | | Bermo Welding Plants 


OXY-ACETYLENE 


P. F. WILLIS, 2305 N. Eleventh St., St. Louis, Mo. 

















Write for list of books on welding. 


If it’s in print we have it. 13 years successful record 


Guaranteed. Write for Catalog and Easy Terms 


THE WELDING ENGINEER $25 to $250 
608 S. Dearborn St. CHICAGO, ILL. Neb 
Bermo Supply Co., Omaha, . 


ED ~a — 


























AIRCO SERVICE 
EVERYWHERE 








SEABOARD AIR LINE 


RAILWAY COSPPANY 


PRODUCTS 





Oxygen 
Nitrogen 
Acetylene 
Welding Rods 
Calcium Carbide 
Acetylene Generators 


Welding and Cutting 
Apparatus 








AIR REDUCTION COMPANY, INCORPORATED 


Home Office 


120 Broadway, New York City 


PLANTS AND WAREHOUSES 


Coatesville, Pa. 
Baitimore, Md. Columbus, O. 
Boston, Mass. Defiance, O. 
Bridgeport, Conn. Des Moines, lowa 
Bronx, N. Detroit, Mich. 


Atlanta, Ga. Johnstown, Pa. Pittsburgh, Pa. 


Kansas City, Mo Richmond, Va. 
Louisville, Ky San Francisco, Calif. 
Milwaukee, Wis Seattle, Wash. 

. Minneapolis, Minn So. Bethlehem, Pa. 
Brooklyn, N. Y. Dorchester, Mass. New Haven, Conn. So. Boston, Mass. 
Buffalo, N. Y. Duluth, Minn. New York City Springfield, O 
Camden, N. J. East St. Louis, Ill. Oklahoma City, Okla. St. Louis, Mo 
Chicago, Ill. Emeryville, Calif Paterson, N. J. Tacoma, Wash. 
Cincinnati, O. Grand Rapids, Mich. Peoria, III Toledo, Ohio 
Cleveland, O. Jersey City, N. J Philadelphia, Pa. Warren, Ohio 













Pure Acetylene 





O welder can afford to believe 

that Acetylene is “just acetylene.” 

There is a big difference and the greatest 

care should be exercised to select the gas of 
greatest efficiency. 





he art of welding calls for the highest technique and skill and 
at every step great care and judgment must be used. Therefore, to reduce his 
problems to the minimum the welder should use the gas of greatest efficiency and 


absolute reliability. — 
Commercial Acetylene Gas can always be relied upon. It comes in portabl 
cylinders in the following sizes: 10” x 30” containing 125 cu. ft., 12” x 36” contain- 
ing 225 cu. ft., 12” x 44” containing 275 cu. ft. Write for information. 


Commercial Acetylene Supply Co. 
Main Office: 80 Broadway, New York City 
208 S. La Salle Street, Chicago 


Atlanta, Ga. Aurora, Ill. Boston, Mass. Bound Brook, N. J. East Deerfield, Mass. 
Toronto, Ont. San Francisco, Calif. Moberly, Mo. W. Berkeley, Calif. 











